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INTRODUCTORY. 


WashinGTOK,  March  20, 1872. 

Sir  :  I  have  the  honor  to  transmit  herewith  my  report  on  mines  and 
mining  in  the  States  and  Territories  of  Cahfomia,  Nevada,  Oregon, 
IiJaho,  Montana,  Utah,  Arizona,  New  Mexico,  Colorado,  and  Wyoming, 
giving  a  general  review  of  the  history  of  this  industry  in  each  district 
during  the  year  1871,  and  of  its  condition  and  prospects,  with  such 
comments  and  suggeatious  as  seemed  likely  to  be  of  use  to  miners,  me- 
tallurgists, capitalists,  and  legislators. 

It  is  pleasant  to  know  that  the  series  of  reports  of  which  this  consti- 
tutes the  sixth,  (two  having  been  prepared  by  my  predecessor  and  four 
by  myself,)  has  been  recognized  at  home  and  abroad  as  highly  important 
and  valuable,  constituting  not  only  a  repository  of  much  current  infor- 
mation, but  a  display  of  the  natural  resources  of  the  country,  and  a 
history  of  American  progress  which  no  other  means  could  supply. 
Those  portions  of  the  reports  which  discuss  the  geological,  metallurgical, 
and  mechanical  problems  involved  in  American  mining  have  been  widely 
studied,  quoted,  and  discussed,  and  have  done  much,  if  1  may  credit  the 
testimony  which  has  reached  me  from  many  quarters,  to  increase  the 
economy  and  success  of  the  extraction  and  reduction  of  ores.  One  evi- 
dence of  this  fact  is  found  in  the  numerous  inquiries  upon  practical 
points  addressed  to  me  by  letter,  or  in  personal  visits  from  persons  en- 
gaged in  mining,  milling,  and  smelting  throughout  the  West.  The  addi- 
tional labor  of  correspondence  thus  thrown  upon  me  will  be  cheerfully 
discharged,  so  far  as  time  and  strength  permit.  While  this  part  of  my 
work  has  greatly  increased,  the  ordinary  duty  of  collecting,  by  personal 
inspection  or  correspondence,  the  statistical  and  technical  information 
from  the  mining  districts  required  for  my  annual  reports,  has  also 
grown  to  double  what  it  was  four  years  ago.  Large  numbers  of  new 
districts  have  been  opened  and  made  productive  since  the  completion 
of  the  Pacific  railroads,  and  the  difficulty  of  obtaining  correct  informa- 
tion from  them  is  enhanced  by-the  complexity  of  their  communications 
and  financial  connections. 

The  means  at  my  disposal  have  always  been  inadequate  to  the 
thorougb  performance  of  this  work  as  I  would  like  to  do  it.  Ten  thou- 
sand dollars  is  scarcely  sufficient  to  provide  for  the  salary  of  a  single 
assistant,  and  the  necessary  traveling  expense^.  A  careful  estimate, 
made  in  detail,  shows  that  twenty-five  thousand  dollars  would  be  re- 
quired to  carry  out  a  comprehensive  plan,  including  the  employment  of 
resident  agents  in  all  the  leading  districts,  and  the  payment  to  them  of 
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small  sums,  sufficient  to  cover  their  actual  expenses  in  visiting  the 
mines  and  preparing  their  consolidated  returns.  No  such  agent  would  re- 
ceive more  than  $250,  and  in  most  cases  the  sum  would  be  from  $100  to 
$160.  This  has  always  been  my  ideal ;  I  cannot  realize  it  with  voluntary 
correspondents,  because  they  are  not  open  to  direction  or  eritieisni  from 
me.  The  amount  of  money  I  was  able  to  spend  last  year,  for  work  per- 
formo<l  in  the  collection  of  statistics,  aside  from  that  of  myself  and  one 
deputy,  was  only  about  $500.  The  result  is,  that  Oregon,  Idaho,  Kew 
Mexico,  and  parts  of  other  States  and  Territories,  are  but  slightly  treated 
in  this  volume,  and  would  have  been  necessarily  ignored  altogether, 
had  not  a  few  personal  and  professional  friends  very  generously  pre- 
pared notes  upon  such  districts  as  came  within  their  immediate  obser- 
vation. 

The  number  of  gentlemen  in  all  parte  of  the  country  who  have  assisted 
freely  in  the  collection  of  materials  for  this  report,  is  very  great.  I 
trust  that  Congress,  if  an  edition  is  ordered  for  general  distribution, 
will  put  it  in  my  power  to  acknowledge  their  kindness  by  sending  them 
copies  of  the  volume.  It  has  been  heretofore  a  serious  annoyance  and 
hindrance  to  me,  that  I  could  not  furnish  any  copies  of  the  mining  re- 
ports to  scientific  men  at  home  or  abroad,  or  even  to  those  who  had  shared 
in  their  preparation,  except  by  the  unwelcome  and  precarious  means  of 
soliciting  such  copies  from  the  Department,  or  from  members  of  Con- 
gress, who  are  overrun  with  other  applications.  The  Commissioners  of 
Agriculture  and  of  the  General  Land  Office  are  not  crippled  in  this  way 
in  the  distribution  of  their  reports,  and  I  respectfully  urge  that  the  in- 
dustry I  represent  and  the  work  I  perform  do  not  deserve  to  be  thus 
slighted. 

I  beg  leave  to  return  thanks  to  the  following  gentlemen  for  their  as- 
sistance, remarking,  however,  that  this  list  does  not  include  all  who  have 
rendered  courteous  service.  The  names  of  many  others  will  be  found  in 
connection  with  the  information  they  have  furnished,  in  the  course  of 
this  report. 

The  chapter  on  California  was  prepared  almost  entirely  by  Mr.  W.  A. 
Skidmore,  my  resident  agent  in  that  State,  to  whose  industry  and  in- 
telligence I  am  greatly  indebted.  Mr.  Skidmore's  acknowledgments  (in 
which  I  cordially  join)  for  services  rendered  to  him  by  variona  citizens 
of  California  in  the  prosecution  of  his  work,  will  be  found  in  the  chapter 
referred  to. 

For  valuable  statistical  and  scientific  mateiial  from  Nevada,  I  am 
under  obligation  to  Messrs.  O.  H.  Hahu,  of  Eureka ;  Alexis  Janin,  cf 
Meadow  Valley;  B.  N.  Lilienthal  aud  A.  J.Brown,  of  WhitePine;  J.  W. 
Hussey,  of  Elko ;  the  county  assessors  of  the  various  counties ;  and  the 
agents  of  Wells,  Fargo  &  Company. 

In  Idaho,  Messrs.  J.  M.  Adams,  of  Silver  City,  and  Eichard  Hurley, 
of  Warren's  Camp,  have  kindly  furnished  information. 

In  Oregon,  I  desire  to  mention  with  thanks  Messrs.  E.  W.  Reynolds 
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and  W.  H.  Pacbwood,  of  Baker  City,  and  Mr.  W.  V.  Einehart,  of  Cauon 
Oifcy. 

In  Montana,  the  list  of  tbose  who  extemled  liospitality  and  assistance 
to  my  deputy  and  myself  is  too  long  for  recital.  I  can  only  mention 
generally  the  agents  of  the  express  and  stage  lines;  the  editors  of  news- 
papers; Hon.  James  Cavanaugh,  late  territorial  Delegate;  Hon.  WilUam. 
Olagett,  his  successor;  Governor  Potts  and  his  staff;  Mr.  W.  M.  Roberts, 
chief  engineer  of  the  Northern  Pacific  Railroad,  and  his  assistants ;  the 
proprietors  of  mines,  mills,  and  furnaces,  and  the  miners  and  merchants 
of  all  the  districts  visited.  The  names  of  many  of  these  gentlemen  will 
be  found  in  the  chapter  on  Montana. 

My  acknowledgments  to  leading  citizens  of  Utah  must  be  equally 
general.  I  am  indebted  for  special  information  with  regard  to  this 
Territory  to  Professor  W.  P.  Blake,  who  examined  for  me  several  dis- 
tricts, and  a  number  of  other  gentlemen  to  whom  credit  is  given  in  the 
appropriate  chapter. 

In  other  Territories,  I  would  name  particularly  Messrs.  John  Wasson, 
surveyor  general,  and  Hon.  Richard  McCormick,  Delegate,  of  Arizona ; 
Surveyor  General  Willison,  and  Messrs.  Hilgert,  Bloomfield,  Goulding, 
and  Morehead,  of  New  Mexico ;  Messrs.  Schiruier  and  Jones,  of  Denver, 
Messi's.  G.  W.  Baker  and  A.  von  Schulz,  of  Central  City,  and  Mr.  A. 
Wolters,  of  Georgetown,  Colorado;  Messrs.  Thomas  Wardell,  of  Rock 
Springs,  and  Charles  Deuel,  of  Evanston,  "Wyoming;  and  Mr.  T.  E. 
Sickels,  superintendent  of  the  TJniou  Pacific  Eailroad,  Omaha. 

Ihavehad  occasion  thieyearmorethan  ever  to  realize  theextraordinary 
ability  and  industry  of  Mr.  A.  Eilers,  who  has  continued  to  act  as  my 
deputy,  and  whose  thorough  scientific  training  and  wide  experience  of 
American  as  well  as  European  mining  and  metallurgy  have  been  of  the 
greatest  assistance  in  my  work.  We  were  both  in  the  field  during  a 
part  of  the  year,  and  traveled  about  twenty  thousand  miles  in  the  dis 
charge  of  official  duty. 

The  recognition  expressed  in  former  reports  of  the  courtesies  extended 
by  transportation  companies  should  be  here  renewed.  I  am  under  obli- 
gations to  the  Chicago,  Kock  Island  and  Pacific,  the  Union  Pacific,  and 
the  Central  Pacific  Railroad  Companies,  and  to  Gilmer  and  Salisbury, 
proprietors  of  the  Montana  stage  line,  for  facilities  of  travel  which  con- 
siderably enlarged  the  area  I  was  able  to  visit  with  the  limited  means 
at  my  disposal.  Wells,  Pargo  &  Company,  and  all  their  agents 
throughout  the  country  were,  as  usual,  most  generous  in  their  courtesy 
and  active  assistance. 

The  general  condition  and  prospects  of  our  western  mining  industry 
are  set  forth  with  so  much  fullness  in  the  following  pages  that  I  will 
not  prolong  this  letter  by  a  discussion  of  them.  The  amount  of  the 
estimated  bullion  product  mil  be  found  in  the  appendix.  The  nature  of 
the  increase  it  exhibits  is  still  more  gratifying  than  its  amount,  since  it 
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shows  clearly  that  the  decline  of  prodtiction  from  superficial  mining  is 
more  than  compensated  by  a  steady  augmentation  from  deeper  and  more 
permanent  sources. 

I  have  the  honor  to  be,  yours  respectfully, 

E.  W.  EAYMOND, 
United  States  Commissioner  of  Mining  Statistics. 
Hon.  Geoegb  S.  Boutwkll, 

Secretary  of  the  Treasury. 


.^vGoogle 


PART      I. 


COKDITIOS   OF  THE  MB'ISG   INDUSTRY. 


„Google 


„Google 


CHAPTER    I. 
CALIFOaUIA. 

Tbe  State  of  Califoruia  has  a  length  of  nearly  seven  hundred  miles, 
and  a  breadth  of  over  two  hundred  miles,  its  area  being  estimated  at 
154,000  SQuare  miles.  The  State  is  divided  into  forty -iiiDe  counties,  and 
in  twenty -four  of  these  counties  mining  is  carried  on  to  a  greater  or  less 
extent. 

The  principal  mining  region  lies  on  the  western  slope  of  the  SieiTa 
Ifevada,  near  tbe  central  portion  of  the  State,  but  several  important 
districts  are  found  in  the  extreme  northern  and  southern  parts  of  the 
State,  as  well  as  on  the  eastern  slopes  of  the  Sierras. 

The  collection  of  information  and  statistics  relative  to  the  mining 
interest  over  such  an  extensive  area  is  a  task  attended  with  great  diffi- 
culty and  expense,  and  its  satisfactory  iierformance  would  require  a 
mnch  larger  expenditure  of  money  than  it  has  been  within  the  power 
of  the  Commissioner  to  devote  to  any  one  State  or  Territory  from  the 
small  appropriation  made  by  Congress  for  this  purpose,  as  the  scope  of 
his  duties  embraces  all  tlie  extensive  mineral  region  of  the  country  west 
of  the  Itoeky  Mountains,  extending  from  the  borders  of  British  Colum- 
bia to  tbe  Mexican  boundary,  and  embracing  the  laige  Territories  of 
Montana,  Idaho,  Utah,  Colorado,  and  Arizona,  in  all  of  which  exidora- 
tiort  is  being  cairied  on  and  important  discoveries  are  being  made  yearly, 
requiring  attention  and  investigation. 

As  it  is  impossible,  for  these  reasons,  to  personally  visit  and  examine 
inorethanai>ortion  ofthe  State  each  year,  anefi'ort  basbeeiimade  toob- 
tiiiii  information  from  those  districts  not  visited  through  the  medium  of 
correspondence.  This  has  not  proved  as  successful  as  was  hoped,  through 
the  want  of  interest  felt  by  the  mining  community  in  tfie  labors  of  the 
Mining  Commissioner  and  his  agents.  This  indiftereuce  is  to  be  attrib- 
uted to  the  wantof  knowledge  as  to  the  objects  of  the  commission  rather 
than  to  an  unwillingness  to  impart  information.  Strange  as  it  may  seem 
in  a  country  where  public  documents  are  printed  and  circulated  by  the 
Government  with  such  profusion  as  in  the  United  States,  it  hai)pens, 
with  respect  to  the  reports  of  the  Mining  Commissioner,  that  but  few 
copies  have  reached  tlie  class  of  persons  most  interested  iu  their  con- 
tents; and  tbe  various  editions,  both  public  and  jnivatC;  are  alreadj 
virtually  out  of  print.  l>uring  the  travels  of  the  writer  in  various  parts 
of  the  mimng  region  of  Calitbrnia,  for  the  past  three  years,  he  has  not 
seen  more  than  a  dozen  copies  of  tbe  various  reports  of  the  Mining  Com- 
missioner, though  there  is  a  continual  demand  tor  them  by  persons  inter- 
ested in  miningi  Could  these  reports  be  distributed  more  liberally  and 
judiciously  the  results  would  be  beneficial  to  the  mining  interest,  not 
only  by  the  diffusion  of  the  information  contained  in  them,  hut  it  would 
materially  assist  in  the  collection  of  valuable  statistics  and  information 
for  the  future.  The  recipients  of  these  reports  have  ever  manifested  a 
willingness  to  aid  in  the  collection  of  information,  and  much  valuable 
data  have  been  obtained  through  their  observation  and  investigatiou  in 
their  respective  districts. 

In  1869,  a  set  of  blanks,  five  in  number,  embracing  under  appropriate 
headings  the  class  of  information  desired,  were  sent  by  mad  and  express 
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to  persons  engaged  in  mining  ia  various  parts  of  tlie  State,  accom- 
panied by  a  letter  explaining  their  objects  and  uses.  Two  hundred  and 
thirty-four  sets  of  these  blanks  were  dispatched,  and  these  elicited  but 
thirty-one  replies,  though  in  some  eases  the  returns  were  comprehensive 
and  valuable. 

In  1870,  the  deep  placers  of  Nevada,  Yuba,  and  Placer  Counties  were 
visited  and  described  as  thoroughly  as  limited  time  and  means  would 
permit.  Mr.  C.  Lnckhardt  visited  SanDiego  County  and  Inyo  County, 
and  much  valuable  iuformatioQ  was  gleaned  from  the  returns  of  the 
United  States  census  marshals. 

During  the  present  year  a  hasty  trip  was  made  through  the  southern 
mines,  the  results  of  ■t'^hich  appear  in  this  report,  and  letters  and  circn- 
lai's  soliciting  information  were  sent  to  such  mining  counties  as  could 
not  be  visited  by  an  agent.  The  following  is  a  copy  of  a  circular  of 
which  two  hundred  copies  were  dispatched  to  various  addresses  in  dif- 
ferent parts  of  the  State,  and  to  the  secretaries  of  mining  companies 
having  offices  in  our  principal  towns : 


Dear  Sur;  Being  desirous  of  collection  foe  my  fortbcomiug  Annnal  Report  oh 
Mining  Statistics  (lor  1871)  as  mnch.  traatworlhy  iuformation  as  possiljle  concerning 
tUe  proKTcss  and  condition  of  tbe  mining  industry  iu.Califoroia,  and  beiog  unable,  with 
the  limited  means  at  my  disposal,  to  examine,  either  personally  oi  tbrougb  agents,  all 
tlie  diatriots  in  the  State,  I  take  the  liberty  of  askiog  your  assistance,  so  far  as  youi 
district  is  concerned,  assuring  you  that  anything  you  may  be  Avilllog  to  do  in  this 
matter  nUI  be  considered  not  o^y  as  a  contribution  to  the  'welfare  of  the  miaiug  inter- 
est generally,  but  also  as  an  official  and  personal  favor  to  myself. 

I  de^re  paiticnlarly  the  following  information  i 

An  outline  of  the  history  of  your  diatriot  for  the  past  year,  with  notices  of  any  im- 
provement's or  important  works,  (such  as  miUs,  miutng  ditches,  bed-rock  tuiiuels,  &.C.,) 
cither  in  progress  or  in  contemplation. 

A  general  statement  of  the  condition  and  prospects  of  quartz,  placer,  and  other  mines 
in  your  district. 

The  (estimated)  product  of  buUion  for  your  district  (or  mine)  for  the  year  1871. 

The  names,  and  brief  notices,  of  the  principal  mines — qoartz  and  placer — in  your 
district.  ^ 

A  list  of  the  stamp-mills  in  your  district,  with  number  of  stamps,  &c. 

A  statement  of  the  ruling  rates  of  wages  in  youi  district. 

In  districts  or  counties  ^rtiere  the  principal  interest  is  gravel  or  hydraulic  mining, 
the  estimated  area  of  ground  (in  acres)  now  being  worked,  and  the  exteot  of  the  aurif- 
erous deposits;  an  estimate  of  the  yield  of  hydraulic  grouDd,  per  euliic  gard;  and  a 
statement  of  the  yield  and  expense  of  milling  per  cubic  yard  (where  stamps  are  used) 
in  cement  and  gravel  claims. 

Superintendents  and  secretaries  of  mining  companies,  and  proprietors  of  mining 
ground,  are  ui^ntly  solicited  to  furnish  such  details  of  the  operations  of  the  companies 
they  represent,  for  Uie  past  year,  as  may  with  propriety  be  made  public. 

DnlesB  you  otherwise  direct,  your  courtesy  will  tte  acknowledged  in  the  report.  Per- 
sons furnishing  information,  desiring  a  oopy  of  my  annual  report,  will  be  supplied,  as 
soun  after  its  issuance  as  practicable,  on  application  to  my  ^ent  in  San  Francisco. 

Please  send  an  early  reply  to  this  letter,  stating  whether  Imay  depend  upon  you  in 

Ihe  matter,  addressing  your  reply  to  my  assistant,  Mr.  W.  A.  Skidmore,  Bos;  1613,  San 

Francisco,  Cal.,  to  whom  also  your  notes  (in  any  form  that  maysuit  your  convenience, 

whether  rongh  and  hasty,  or  written  out  m  full)  should  be  sent  as  early  as  practicable. 

Verv  respectfuDy,  your  obedient  servant, 

K.  W.  EAYMOND, 
n.  S.  CmamUiiioner  Mining  Slaiisiie^. 

No  more  than  twenty-four  replies  were  received  to  this  circular,  and 
of  these  more  than  half  were  of  no  value.  Without  exception,  the  for- 
eign companies  operating  in  California — mostly  iu  gravel-mining — have 
neglected  to  answer  the  circular  or  communicate  any  information,  though 
in  several  cases  a  second  circular  was  sent,  accompanied  with  a  letter. 
Our  own  large  companies  have  been  equally  negligent  as  a  general  rule. 
Of  the  circulars  addressed  to  mining  secretaries,  but  one  received  atten- 
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tion,  though  in  many  eases  I  have  procured  the  annual  reports  of  the 
respective  companies,  when  tbey  have  been  printed. 

On  the  other  hand,  some  replies  have  heen  prepared  with  care,  after 
patient  investigation,  and  contain  much  valuable  data.  Of  this  class  is 
the  information  furnished  by  Mr.  J,  Bathgeb,  of  San  Andreas,  Calaveras 
County,  and  by  Mr.  W.  M.  Eddy,  of  French  Corral,  Nevada  County, 
The  latter  gentleman,  at  my  request,  instituted  a  series  of  experiments, 
extending  over  a  period  of  several  months,  with  a  view  of  testing  the 
yield  of  gravel,  and  the  expense  of  treatment  by  mill  process,  at  French 
Corral.  I  am  also  under  obligations  to  Messrs.  Oronise  and  Cross- 
man,  and  to  Dr.  Henry  De  Groot,  of  9au  Francisco ;  also  to  Mr.  Lyman 
Ackley,  of  Sraartsvitle,  Ynba  County,  and  Mr.  E.  N.  Strout,  of  Placerville, 
Bl  Dorado  County. 

Condition  of  tlie  mining  interest. — The  business  of  mining  for  the  precious 
metals  has  for  the  past  two  years  made  very  marked  advances  through- 
out all  parts  of  the  Pacific  slope.  Never  within  a  like  period  has  this 
parsait  so  strengthened  itself  in  public  confidence,  or  undergone  so 
great  territorial  expansion.  At  first  regarded  with  distrust  and 
suspicion,  it  has  achieved  the  favor  of  capitalists  to  a  large  degree,  and 
can  now  enlist  their  aid  more  readily  tl^n  almost  any  other  interest. 
Mining,  instead  of  being  proscribed,  as  it  was  at  one  time,  is  now  not 
only  recognized  as  a  legitimate  pursuit,  but  is  fairly  regarded  as  entitled 
to  precedence  over  most  others.  Purged  of  its  follies,  and  with  many 
of  its  errors  correcteil  by  experience,  it  opens  now  not  only  a  more  profit- 
able but  a  safer  field  for  investment  than  any  other  of  our  leading 
industries.  In  no  other  department  of  business  on  the  Pacific  coast 
have  the  gains  for  several  years  past  been  so  liberal  or  so  certain  as  in 
this,  nor  does  any  other  hold  ont  such  flattering  prospects  for  large 
profits  in  the  future.  Many  of  the  mineral  developments  made  of  late 
have  been  enormous,  and  successful  Never  has  the  business  of 
prospecting  been  pushed  so  far,  nor  been  attended  with  such  happy 
results,  as  during  the  past  few  years.  From  Mexico  to  Alaska  important 
discoveries  are  announced,  while  the  opening  up  of  one  rich  district 
seems  only  to  point  to  another  still  further  on  in  the  distant  interior. 
Stimulated  by  the  aid  of  modern  enterprise,  silver-raining  is  being 
quickened  into  a  new  life  in  our  sister  republic  of  Mexico  on  the  south, 
while  the  latest  accounts  from  the  far  north  speak  of  valuable  mineral 
discoveries  baying  been  made  in  our  recently  acquired  possessions  in 
that  quarter. 

With  all  these  rich  discoveries  and  such  a  large  measure  of  success, 
our  mining  communities  have  for  several  years  past  been  comparatively 
free  flrom  those  unwholesome  excitements  that  formerly  resulted  in  so  much 
mischief  and  sufl:ering.  Exploration  has  indeed  been  exceedingly  active, 
but,  having  been  prosecuted  in  widely  remote  and  opposite  directions, 
and  having  been  nearly  everywhere  attended  with  fortunate  results,  the 
discoveries  made  in  one  place  have,  to  some  extent,  neutralized  the 
effects  of  those  made  in  another,  and  thus  tended  to  preserve  the  pub- 
lic rnuid  in  a  state  of  equilibrium  and  prevent  a  sudden  migi'ation  to- 
ward any  particular  locality.  The  hard  experience  of  our  mining  popu- 
lation has  also,  it  is  to  be  hoped,  had  something  to  do  in  restraining 
thfcm,  during  a  period  signalized  by  so  many  important  events,  from 
being  drawn  into  one  of  tLose  precipitate  movements  that  have  so  often 
heretofore  hurried  them  away  to  distant  and  unreraunerative  fields  of 
labor.  It  is  also  the  case,  that,  while  mining  enterprise  has  been 
greatly  stimulated  of  late,  it  has  not,  to  such  an  extent  as  formerly, 
been  misdirected  or  overdone.    Very  rarely  have  recent  undertakings 
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involving  large  expenditure  been  entered  upon  without  calculations 
based  on  reliable  data  Laving  flrst  been  made,  and  the  whole  committed 
tor  execution  to  careful  and  experienced  management.  It  is  not  the 
custom  now  to  build  expensive  mills  or  reduction-works  without  some- 
thing having  been  first  ascertained  as  to  the  capacity  of  the  mine  whence 
ores  are  expected  to  be  obtained  for  supplying  them.  Indeed,  a  good 
degree  of  development  is  insisted  upon  as  a  condition-precedent  to  con- 
sidering the  question  of  erecting  reduction- works,  while  in  most  of  our 
large  mines  extensive  deposits  are  held  in  reserve,  and  exploratory  la- 
bors maintained  well  in  advance  of  extraction.  In  strong  contract 
with  the  unfortunate  results  of  the  large  enterprises  set  on  foot  a 
few  years  since,  are  those  generally  reached  by  companies  who  have 
more  recently  engaged  in  quartz  and  placer  mining  on  a  large  scale. 
Then  failure  was  the  rule,  and  success  the  exception,  a  condition  of 
things  which  is  now  almost  reversed,  more  especially  in  the  State  of 
Oalitomia.  Parties  operating  in  mining  stocks  continue,  as  they  ever 
will  do,  to  meet  with  disaster.  Comers  are  made  and  the  venturesome 
and  unwary  are  caught,  as  they  ever  will  be,  by  their  more  vigilant  and 
astute  adversaries.  Eeckless  ventures  and  wild  epeciilation  are  as  rife  as 
ever,  bringing  fortune  to  some  and  discomfiture  to  others,  while  certain 
mines  are  managed,  as  before,  in  the  interest  of  selfish  rings  and  combin- 
ations. But  all  this  has,  it  is  needless  to  say,  no  necessary  connection 
with  legitimate  mining,  which  should  in  no  sense  suft'er  disparagement 
from  practices  so  detrimental  to  its  best  interests  and  so  foreign  to  its 


Causes  of  past  failure. — A  practical  miner  of  many  years'  experience 
m  California  and  Nevada,  in  iiivestigatinj  the  causes  of  disaster  to  so 
many  of  our  mining  operations  in  years  past,  says  failures  have  often 
been  attributed  to  the  high  rates  of  labor,  but  a  critical  investigation 
would  show  that  it  was  to  be  attributed  more  frequently  to  other  causes, 
which  he  thus  enumerates:  1st.  Too  extensive  as  well  as  too  expensive 
machinerj'  on  too  small  developments  of  positive  property.  2d.  Too 
ranch  expenditure  in  corporate  associations  for  speculative  purposes, 
and  too  little  for  practical  mining.  3d.  Too  small  a  percentage  of  metal 
saved  after  heavy  expenditure  for  extracting  and' raising  ores. 

In  seeking  for  the  cause  of  many  early  failures  much  stress  has  been 
laid  on  the  defective  and  careless  manipulation  of  our  gold  ores— errors 
which,  now  that  attention  has  been  so  strongly  called  to  them  by  the 
press  of  the  State,  are  rapidly  being  remedied  by  experiment  and  inven- 
tion. On  this  subject  I  quote  the  following  extracts  from  a  series  of 
articles  on  the  "  Wastage  of  the  Precious  Metals,"  written  for  the  Mining 
and  Scientific  Press  by  Almarin  B.  Paul,  of  San  Francisco: 

The  fact  tliat  a  high  percentage  of  the  precious  metals  is  lost  in  the  icianipiiating 
of  ores  by  the  present  modeB  ot  working,  no  one  for  a  moment  <iuestioo9j  but  when 
it  comes  to  any  special  data,  bat  little  has  been  preseuted  to  the  public.  Some  assert 
their  loss  to  be  only  a  (rifle,  while  others,  who  more  closely  investigate,  know  it  to  be 
greater  than  it  shonld  be.  Having  closely  investigated  the  subject  for  the  past  two 
years,  I  liiid  the  average  loss,  especially  in  California,  so  great,  that  really  I  thint,  if 
there  is  not  more  care  taken  in  the  huBbanding  of  our  riches,  when  extracted  from  the 
earth,  that  the  GJovernment  should  take  measures  to  do  so. 

There  is  Hu  idea  that  all  gold  is  readily  amalgamated,  and  therefore  it  is  not  neces- 
sary to  be  so  particular ;  consequently  there  Is  an  nnwarrantable  degree  of  carelessness. 
I  have  learned,  by  practical  working  in  both  gold  and  silver,  that  a  higher  pfircontage 
of  silver  is  more  readily  obtained  by  the  known  system  of  working  for  silver  than  the 
percentageof  goldbyitemost  advanced  By6tem,showingthatgold  milling  is  far  behind 
silver  working,  althongh,  as  before  remarked,  gold  is  considered  so  "  readily  amalga- 
mated."   Yet  to  adopt  the  systems  for  gold  that  are  used  in  silver  affords  no  especial 

That  my  readers  may  have  some  data,  as  a  corner-stone,  to  build  their  ideas  upon. 
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before  I  go  too  far  in  my  general  obaervationa,  I  will  give  a  few  teets  of  the  many 
which  I  have  made  in  the  last  two  years,  and  intersperse- with  them,  as  additional 
evidence,  tests  of  other  patties.  And  here  1  wonld  call  the  reader's  especial  attention 
to  the  fact  of  a  goodly  percentage  of  silver  in  aU  of  our  California  ores;  audi  wijl  also 
remark  that  the  assay  of  tailings  does  not  even  show  what  percentage  of  silver  the  ores 
may  contain,  as  some  may  be  la  the  form  of  chlorides  nhioh  move  off  in  the  water. 
Bnt  to  the  tests  of  om  gold  mining. 

Test  No,  1.  Average  yield  of  ore  in  mill,  |18.60.  Wastage  after  complete  washing, 
including  concentrating— ailvcr,  $3.14;  gold,  $10.04;  total,  B13.18. 

TesiNo.  2.  Same  mill-tatlinjis  XO  feet  from  mill:  silver,  $3.dS;  gold,  85.03;  total, 
S8.98 ;  showing  tbat  a  percentage  secreted  itself  in  its  pass^e  down  stream. 

Test  No.  3.  Averaire  yield  of  150  tons,  $3.50.  Assays  of  tilings  carefully  sampled : 
silver, $6.28;  gold, 813.55;  total, SI8.83.    Silver,  $6.28;, gold, $8.79;  total, |15.07. 

The  above  bad  results  were  occasioned  bythe  extreme  fineness  of  the  gold.  And 
even  the  above  does  not  show  the  full  wastage.  To  corroborate  this  I  will  give  some 
admirable  tests  made  to  get  at  the  qnestion  of  "  float  gold." 

A  friend  of  mine,  having  somewhat  similar  ideas  to  my  own,  concluded  to  test  the 
qnestion  of  float  gold  as  well  as  he  coald  at  the  time,  and  embraced  the  opportunity  of 
cleaning  np  the  shxm  from  a  water-tank  for  supplying  the  battery,  where  the  water 
was  used  over  and  over  again  in  consequence  of  its  scarcity.  The  ores  were  worked 
after  the  nsual  wet  method  for  gold  ores.  The  wat«r  and  palp  were  first  passed 
through  a  sluice  to  tailing- bed,  190  feet.  The  tailings  being  deposited,  the  water  was 
drawn  off  at  the  top,  flowing  into  a  well,  where  it  was  raised  and  passed  through  a 
sluice  120  feet  to  tank  at  Lattery.    This  is  the  tank  cleaned  np. 

The  residue  was  amalgamated  in  a  tub  quite  rudely,  but  with  a  large  body  of  mer- 
cnry  and  chemicals.  The  resnlt  waa  $33  in  silver  and  $56  in  gold,  making  a  total  of 
$89  per  ton,  It  will  be  observed  that  there  were  two  chances  tor  themetals  to  precipi- 
tat«  previous  to  reaching  this  tank :  first,  ia  the  tailing  reservoir,  and  second,  in  the 

This  "  float  "-metal  question  is  further  established  by  a  system  of  tests  made  by  Mr. 
G.  McDongal,  of  Grass  Valley,  who  very  kindly  allowed  me  to  extract  the  same  from 
his  books  of  tests.  And  here  let  me  say  that  these  tests  are  made  from  wat«r  flowing 
from  mills  at  a  point  three-fourths  of  a  mile  beluw  the  miUa. 

1st  test  of20  gallons  of  water  gave ^-J^ 

2d  test  ofSOgaUons  of  water  gave ■*■" 

3d  test  of  90  gallons  of  water  gave : ■ 

4th  test  of  20  gallons  of  water  gave -"^ 

5th  tost  of20  gallons  of  water  gave }■"' 

Cth  test  of  20  gallons  of  water  gave '-■^ 

7th  test  of  20  gallons  of  water  gave ■^* 

8th  test  of  20  gaJlons  of  water  gave ^■''■ 

9tli  test  ofao  gallons  of  water  gave ^■"' 

10th  test  ofSO  gallons  of  water  gave -^ 

nth  test  o£20  gallons  of  water  gave '-"I: 

12th  test  of?0  gallons  of  water  gave •"" 

Average ' 

It  was  estimated  that  576,000  gallons  of  this  ''mi.ddy -B-ater"  flowed  by  every  94 
hours,  which,  according  to  these  tests,  contain  $339.84.    Let  ns  carry  this  calculation 

*  Th^f^rS'  amount  of  ore  worked  in  24  hours  was  given  as  58  tons.  .  This  shows 
that  85.86  per  ton  "floats,"  which  probably  is  at  least  20  per  cent,  of  the  yield.  Let  us. 
run  iliis  loss  a  little  further.  Suppose  the  t-wo  mills  run  250  days  m  each  year,  which 
is  not  unreasonable,  and  we  have  a  yearly  loss  in  "  float  6"'^"  alone,  tp  ^''^ !"'^'^^S^ 
loss  by  imperfect  pulverization  and  general  wastage,   of  $84,960  trora  two  single 

'"Extend  the  test  as  far  as  you  may,  on  a  smaller  or  laj^r  scale,  and  wastage  starge 
one  badly  in  the  face  at  every  turn.  ,     ^    ,   ^,  -,   ,  ,      i-      -» 

I  made  a  test  of  50  pounds  of  tailings  for  a  party  who  took  them  a  vtile  betwv  ftw  mtU, 
and  the  return  was  55  per  cent,  of  what  was  his  average  working.  I  also  made  a  test 
of  three-fourths  of  a  ton,  and  the  result  showed  the  loss  in  the  mill-working  to  he  63 
per  cent.  From  what  attention  I  have  given  the  subject  in  actnal  labor,  as  well  as 
collecting  all  the  data  attainable  from  others,  I  know,  that  the  loss  as  a  whole  is  fully 
50  per  cent    and,  in  the  majraity  of  miUs,  all  of  60  per  cent,  of  what  the  ore  contains. 

From  these  data  of  loss  we  must  come  to  the  conclusion  that  gold  mining,  not  only  in 
California,  bat  elsewhere  on  the  Pacific  slope,  as  all  are  operating  on  about  the  same 
system,  is  not  up  to  the  point  it  should  be.  In  fact,  so  imperfect  is  it,  that  it  has  been 
H.  Ex.  211 2 
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Baid  that  our  gold  mining  enterprises,  as  a  whole,  maj  be  set  down  as  a  failure,  wLen 
the  question  of  nr(J/i(  in  all  is  considered. 

One  step  in  advance  would  he,  taking  more  oaie.  There  is  too  much  slashing  abont 
in  out  gold  mining.  There  is  enough  in  silver,  hut  no  comparison  between  the  worli- 
ing  of  the  two  metals.  This  plan  of  seeing  liow  mucli  can  be  pounded  up  and.  rushed 
through  every  24  hours,  is  a  f^se,  wasteful,  and  ruinous  system. 

The  profit  will  be  found  in  how  iiieU  and  now  che^  it  can  be  done.  It  is  in  the  right 
direction,  certainly,  to  reduce  ores  expeditiously  and  cheaply,  bntnotto  as  expeditiously 
wash  everything  away,  having  an  eye  more  to  pounding  up  the  rock  than  to  taking  up 
tlio  metaL 

That  oar  gold  ores  are  so  readily  amalgamated,  is  one  of  the  ruinous  ideas  extant. 
The  m^ority  of  California  miners  are.  In  fact,  but  little  experiouced  in  aU  the  trouble- 
some accompaniments  of  even  gold  ores,  considering  that  if  the  rock  does  not  pay, 
it  cannot  certainly  contain  it.  All,  however,  admit  it  to  be  difflcult  to  extract  the  gold 
from  iron  sulphorets,  forgetting  that  even  a  email  percentage  of  lead,  copper,  arsenic, 
or  antimony,  which  is  to  be  found  in  nearly  all  the  gold  ores  of  California,  vitiates  the 
mercury  in  a  little  while,  rendering  it  quite  inefBcient  in  ooUecting  even  the  gold  that 
otherwise  from  gravity  might  be  taken  up.  It  is  too  universal  to  consider  that  it  is 
only  neccssa^  to  rig  np  a  set  of  stamps,  apply  the  power,  and  let  them  rip  away, 
snlaBliing  rocks,  to  wash  over  blankets  and  copper  platea ;  and  ail  is  done  with  a  stream 
of  water  to  wash  the  sands  off,  forgetting  that  it  is  equally  as  potent  to  wash  off  tie 
smaller  pw^iclea  of  gold. 

Some  will  say,  it  is  all  well  to  talk  about  loss  of  metal,  but  how  can  we  prove  it,  and 
where  is  the  remedy  I 

I  will  tell  you  how  to  prove  it,  but  each  must  work  out  his  own  remedy.  For  my 
part,  I  have  worked  out  the  loss  by  what  I  consider  the  remedy— dry  amalgamation ;  bat 
our  Bubjeot  now  is  loss,  not  remedy.  To  awaken  the  mind  for  improvements,  and  be 
interested  in  a  remedy,  miners  must  first  realize  their  loss.  I  contend  there  are  sev- 
eral ways  of  working  our  gold  ores  better  than  theone  now  universally  used  in  California. 
If  you  want  to  got  a  clear  comprehension  of  your  loss,  take,  say,  5  tons  or  more,  not 
less.  Eednee  the  ore  dry  through  say  No.  20  wire-cioth  screens ;  mix  all  thoroughly, 
then  spre^  it  oat  upon  a  floor  about  two  inches  thick.  Lay  it  out  in  12-inch  squares, 
take  a  smaller  quantity  from  each  square,  take  samples  thus  obtained,  and  again  mis 
them.  Again  spread  out,  eay,  one  inch  thick,  laid  out  into  4-inch  squares,  taking  a 
smaDer  portioa  from  each.  Keduoe  this  sample  to  powder ;  if  too  much  for  average 
assays,  sample  again  as  before.  Get  3  or  5  assays  from  reliable  aasayers,  average  the 
assays.  Work  your  ore  by  your  mill  process ;  compare  the  results  with  assays:  and  in 
nine  cases  out  of  ten  every  one  will  find  he  poBseBses  more  riches  than  he  thought 
he  had.  Any  other  system  of  testing  is  unreliable.  Pieces  of  roctcan  be  had  to 
assay  more  or  less,  as  you  want.  To  get  at  the  value  of  your  mine,  the  testing  of  (on* 
by  tnia  mode  is  the  only  safe  one. 

Mr.  Paul  further  calls  the  attention  of  our  miners  to  the  existence 
of  a  large  percentage  of  silver  associated  with  the  gold-bearing  quartz: 

That  there  has  been  still  too  great  a  wastage  of  preeions  metal,  all  admit ;  not  only 
is  this  in  our  gold  in  gold  mining,  hut  in  the  gilver  associated  with  the  goli.  Tliis  fact 
is  not  generally  understood,  as  California  miners  are  not  accustomed  to  getting  silver 
with  the  gold,  a  thing  precluded  by  their  present  mode  of  working.  An  investigation 
will  disclose  tlie  fact  that  nearly  all  the  gold  ores  of  California  contain  no  meager  per- 
centage of  silver.  The  same  may  be  said  of  the  "  gold  ores "  of  other  States  and 
Territories.    By  way  of  illustration  the  following  assays  are  given ; 


Gold. 

Silver. 

Total. 

112  06 
81  40 
4  13 

84  90 
39  08 

6  77 

The  yield  of  Quartz  Mountain  ran  9  per  cent,  silver.    The  ores  of  all  the  c 
of  California  carry  silver,  and  my  eKperimentfi  show  they  run  from  3  to  50  Jjer  cent, 
of  the  yield. 

The  closer  the  concentration  from  battferies,  the  higher  is  the  percentage  of  sOver. 
It  is  time  we  were  investigating  more  closely,  and  outgrowing  this  rushing  system  of 
mining,  and,  instead  of  sluicing  our  silver  and  gpld  down  streams,  seeking  modes  of 
working  that  will  produce  less  wastage.  As  far  as  California  is  concerned,  I  am  satis- 
fied that  not  more  than  40  per  cent,  of  her  gold  is  extracted.  The  fact  is,  as  before 
expressed,  we  are  not  working  for  gold  or  silver,  but  to  crush  rock. 
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Mr.  Paul's  opinions  on  the  condition  of  the  gold  are  given  in  tlie 
following  extracts: 

Onr  present  geuoial  system  of  gold  miniug  is  based  apon  the  idea  that  gold  is  mainly 
coarse,  while  eKamination  will  show  that  the  high  percentage  is  in  atoms  finer  than 
flour  itself.  Id  my  experiments  gold  haa  been  taken  np  so  fine  that  in  distilled  water 
it  would  not  precipitate  in  leas  than  from  five  to  ten  minutee.  CaE  yon.  save  gold  of 
this  kind  by  running  water  down  stream?  Again,  can  you  obtain  the  gold  of  this 
liueness,  without  minute  reduction  !  Therein  lies  the  secret  of  high  assays  before 
working,  and  small  returns  after. 

Gold  in  its  matrix,  according  to  the  highest  authorities,  is  in  a  loetallio  condition. 
Such  being  the  case,  the  first  reqaisite  is  minute  induction,  to  the  fineneaa  of  the  gold 
itself,  in  order  to  release  it.  Gold  in  qnart«  of  gravity  enough  to  resist  the  pressure 
of  any  stream  of  water  is  the  exception,  and  this  is  the  aggi'egating  of  finer  particles, 
the  primary  simple  condition,  in  my  opinion,  being  flour  or  powder  of  gold.  It  is  the 
flour  of  gold  we  must  seek  to  obtain,  to  get  the  wealth  of  our  ores. 

In  commenting  on  tiie  disasters  that  have  so  ofte'a  overtaken  mining 
enterprises  on  this  coast,  too  much  stress  has  sometimes  been  laid  upon 
a  presumed  gross  mismanagement,  or  a  willfnl  purpose  to  defraud.  To 
these  much  of  the  failure  and  loss  heretofore  sustained  is  undoubtedly 
due;  yet  it  should  be  recoUfeeted  that  mining  for  the  precious  metals 
was  a  business  with  which  our  people  were  wholly  unacquainted  at  the 
outset.  When  we  embarked  in  this  pursuit,  one  naturally  beset  with 
obstacles  and  full  of  inherent  difficulty,  we  had  everything  to  prepare 
and  everything  to  learn.  Not  only  so,  but  we  had  to  make  our  first 
trials  under  circnmstances  that  rendered  the  mining  and  metallurgical 
knowledge  gained  elsewhere  of  little  avail.  The  experience  obtained  in 
the  Old  World  and  the  rules  laid  down  in  the  books  could  not  be  applied 
here  to  advantage.  The  high  prices  of  labor,  the  want  of  material,  the 
character  of  the  ores,  the  climate,  and,  in  short,  all  the  conditions,  were 
so  unlike  those  to  which  the  experts  of  other  countries  had  been 
accustomed,  that  they,  of  all  others,  proved  the  most  inefficient  and 
helpless.  In  attempting  to  adapt  themselves  to  surroundings  so  new 
and  strange,  none  found  themselves  at  so  great  a  loss  or  blundered 
more  widely  than  they.  Of  all  failures,  those  of  our  scientific  men  from 
abroad  were  at  the  first  the  most  signal.  Our  sins  were,  therefore,  at 
first,  mostly  the  sins  of  ignorance,  and  our  errors,  the  errors,  of  judg- 
ment. If,  in  a  few  instances,  deliberate  frauds  have  been  committed,  it 
is  no  more  than  has  happened  in  the  conduct  of  many  other  kinds  of 
business  not  accounted  specially  difficult  or  hazardous.  Or  if  it  should 
appear  that  there  has  been  some  extravagant  and  even  culpable  expendi- 
ture incurred  on  mining  account,  it  may  yet  be  claimed  that  we  have 
introduced  many  valuable  improvements  into  this  business,  and  ad- 
vanced it  with  an  energy  that  more  than  atones  for  these  wasteful 
and  unwarranted  outlays.  It  is  now  generally  conceded  that  we  have, 
in  the  matter  of  mechanical  contrivance,  if  not  also  in  metallurgical 
skai,  advanced  this  industry  in  all  its  branches  far  beyond  the  point 
where  we  found  it,  and  even  beyond  it«  present  status  in  almost  any 
other  country.  In  the  adaptation  of  means  for  washing  auriferous 
earth,  in  the  use  of  hydraulic  power,  in  our  ore-crushing  machinery,  our 
roasting-furnaces,  our  concentrators  and  amalgamators,  and  in  much 
of  our  other  milliug-apparatus  and  appliances,  we  can  point  to  improve- 
ments that  leave  us  without  a  rival  elsewhere.  Both  as  regards  the 
exploitation  of  the  mines  and  the  beneficiating  of  the  ores,  we  can 
justly  claim  to  have  reached  as  great  perfection  as  any  other  nation  in 
the  world,  having  contributed  our  full  quota  towards  the  wonderful 
advancement  that  this  branch  of  mining  has  undergone  during  the  past 
quarter  of  a  century. 
Present  and  prospective  production. — With  so  much  progress  made  and 
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SO  large  an  aggregate  of  improvements  effected,  a  large  and  profitable 
production  of  bullion  has  ensued,  leading  to  lieavy  investments  in  min- 
ing properties  on  both  home  and  foreign  account,  and  to  an  unwonted 
activity  in  every  department  of  this  industry.  The  yield  of  the  precious 
metals  for  the  entire  coast  has,  of  course^  been  greatly  curtailed  in  con- 
sequence of  the  restricted  amount  of  ram  that  has  fallen  for  the  past 
two  years :  the  effect  of  which  has  proved  more  disastrous  to  the  mining 
interest  of  California  than  of  any  other  portion  of  the  Pacific  slope,  as 
we  have  here  many  quartz  mills  dependent  on  water  for  their  propulsive 
power,  while  placer  washing  constitutes,  in  favorable  seasons,  our  most 
prolific  source  of  gold  production.  But  despite  this  serious  interference 
the  California  yield  for  the  current  year  is  probably  $20,000,000,  a  sum 
that  would,  with  the  ordinary  supply  of  water,  have  been  increased 
fully  one-fourth.  Owing  to  the  introduction  of  improved  machinery  and 
modes  of  washing,  as  well  as  to  the  employment  of  more  efiacient  metal- 
lurgical processes  and  labor-saving  contrivances,  the  profit  margin  is 
being  steadily  enlarged  in  mining  operations  even  while  working  a  lower 
grade  of  material;  much  auriferous  gravel  being  now  washed  and  ore 
milled  with  satisfactory  gains  that  would  not  a  few  years  ago  have  paid 
working  expenses.  Hence  the  maintenance  of  such  a  high  rate  of  pro- 
duction in  the  face  of  a  drought  almost  unexampled  for  its  long  contin- 
uance and  severity.  Daring  the  prevalence  of  the  drought  our  hydraulic 
and  placer  miners  have  been  engaged  in  the  extraction  and  accumula- 
tion of  dirt,  and  in  running  deep-drainage  tunnels,  until  they  have  now 
large  quantities  on  band,  ready  for  washing  as  soon  as  the  rainy  season 
will  permit.  As  we  have  now  had  three  dry  years  in  succession,  we  may 
safely  count  on  the  incoming  winter  being  a  wet  one,  afibrding  the  wait- 
ing miner  all  the  water  that  his  needs  require.  Should  this  prove  to  be 
the  case,  a  heavy  yield  of  gold  will  be  speedily  gathered^  insuring 
for  next  year  a  larger  product  than  has  l)een  realized  in  California  for 
several  years  past.*  Indeed,  a  heavy  annual  increase  of  bullion  in  this 
State  may  be  calculated  upon  for  an  indefinite  period  to  come,  in  view  of 
the  impulse  lately  given  to  mining  enterprise  through  the  liberal  invest- 
ments of  capital  and  other  assistance  brought  to  its  aid.  In  the  con- 
struction of  capacious  hydraulic  works,  looking  to  vastly  increased 
supplies  of  water,  iu  the  extensive  opening  up  of  the  old  river-channels 
and  gravel-banks  and  in  the  erection  of  many  large  mills  and  reduction 
works,  to  say  nothing  of  the  favorable  developments  being  everywhere 
made  in  our  mines,  we  have  ample  assurance  of  the  largely  augmented 
production  that  awaits  us  in  the  future.  There  is  good  authority  for 
believing  that  with  the  usual  supply  of  water  the  yield  of  the  California 
mines  alone  would  be  increased  $500,000  per  month.  With  all  the 
water  available  for  that  purpose  introduced  into  the  mines  at  the  head 
of  the  State  Creek  Basin,  Sierra  County,  it  is  computed  that  two  million 
dollars  could  be  annually  taken  from  thai;  locality  more  than  it  affords 
at  present.  With  the  Von  Schmidt  ditch  completed  according  to  the 
original  plan  referred  to  elsewhere  in  this  report,  the  gold-producing 
capacity  of  the  country  to  be  supplied  by  it,  already  one  of  the  most 
prolific  in  the  State,  would  at  once  be  more  than  doubled.  In  El  Dorado 
County  the  California  Water  Company  are  constructing  a  system  of 
ditches  and  reservoirs  which  will  furnish  from  30,000  to  45,000  inches 
of  water,  miners'  measurement,  and  open  a  large  section  of  gravel  country 
hitherto  untouched  or  worked  only  on  a  small  scale ;  while  at  Parks  Ear  in 

'  Since  ■writing  the  above  my  anticipations  liave  been  more  than  realized,  as  the  rain- 
fall for  December  Las  heoa  almost  uEprecedeuted,  giving  promise  of  a  year  of  abundance 
to  both  the  miner  and  the  agricnlturist. 
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Yuba  County,  and  at  Indian  Bar,  (La  Grange,)  Stanislaus  County,  exten- 
sive water-ditches  will  supply  large  tracts  of  undeveloped  ground  of  great 
promise.  In  lilce  manner,  many  other  great  hydraulic  works  pro- 
jected will,  when  they  come  to  be  finished,  contribute,  more  or  less,  to- 
wards swelling  the  aggregate  bullion  product  of  the  State ;  and  as  several 
of  them  are  already  well  advanced,  with  the  prospect  of  being  carried 
to  an  early  completion,  we  may  hope  to  soon  enjoy  the  benefits  of  their 
co-operation  in  stimulating  our  mines  to  a  more  free  production. 

Investments  of  capital. — During  the  past  two  or  three  years  invest- 
ments on  mining  account  have  been  liberal  beyond  precedent,  a  great 
number  of  valuable  properties  having  been  purchased,  the  most  of  them 
with  a  view  to  the  early  inauguration  of  practical  operations  upon  them. 
Much  of  this  capital  has  been  drawn  firom  abroad,  the  ;ffiigli8h  public 
faaTiDg  been  very  active  in  promoting  mining  enterprises  throughout  all 
parts  of  our  Pacific  States  and  Territories.  California,  Nevada,  and 
Utah  have  come  in  for  the  greater  share  of  these  investments,  though 
some  of  limited  extent  have  been  made  in  Idaho  and  Montana.  The 
aggregate  amount  of  foreign  investments  made  during  this  time  is  vari- 
ou&ly  estimated  as  ranging  between  fifteen  and  twenty  mOlions  of  dol- 
lars. Many  of  these  investments  have  been  made  with  care,  and  are 
likely  to  prove  both  safe  and  profitable.  In  purchasing  properties  of 
this  kind  much  circumspection  has  latterly  been  observed,  only  such 
being,  negotiated  for  as  have  been  somewhat  developed,  and  these  being 
accepted  only  on  the  approval  of  competent  experts,  based  on  thorough 
and  careful  examination.  It  has  occasionally  happened  that  shares 
in  these  mines  have  been  forced  up  in  the  market  abroad  to  figures 
that  there  was  nothing  in  their  condition  or  prospects  to  justify.  It 
cannot  reasonably  be  expected  that  the  stocks  of  mines,  however 
good,  should  appreciate  three  or  four  hundred  per  cent,  in  the  course 
of  a  few  months  and  be  able  to  maintain  themselves  permanently  at 
this  ■  advance.  English  promoters  have  made  the  further  mistake  of 
exacting  an  inordinate  commission  for  their  services,  necessitating  the 
holders  of  mines  to  stock  them  at  extravagant  figures.  But  witti  all 
these  errors  and  mishaps,  many  of  the  investments  made  in  our  mines 
on  foreign  account  cannot  be  considered  otherwise  than  fortunate, 
encouraging  the  hope  that  they  will  be  continued  and  even  largely  in- 
creased in  the  futui-e. 

Our  mines  have  also  of  late  grown  much  in  favor  with  home  investors, 
it  having  become  evident  to  all  that  we  cannot  longer  neglect  their  de- 
velopment if  we  expect  to  enjoy  a  rapid  increase  of  material  wealth 
hereafter.  The  experience  of  the  past  two  years  has  demonstrated  the 
fallacy  of  relying  upon  our  agricultural  resources  alone  if  we  hope  to 
insure  tor  our  people  an  uninterrupted  prosperity;  while  the  fact  that 
able-bodied  mefa  can  at  all  times  command  from  $2.60  to  $3.50  per  day 
in  the  mines,  shows  the  impossibility  of  our  being  able  to  build  up  for 
the  present  any  very  extended  mechanical  or  manul^cturing  industries 
on  this  coast.  With  these  wages  prevailing,  it  is  obvious  that  we  cannot 
successfully  compete  with  the  low-priced  labor  of  the  Eastern  States, 
ejtcept  in  making  a  few  bulky  articles,  into  tiie  manufacture  of  which 
our  own  raw  material  largely  enters.  Satisfied  of  this,  there  is  a  grow- 
ing disposition  on  the -part  of  the  working  classes  to  engage  in  mining 
pursuits,  causing  domestic  capital  to  incline  strongly  in  the  same  direc- 
tion. 

Eecent  operations  and  improvements. — The  great  extent  and  the  costly 
character  of  many  of  the  projects  undertaken  constitute  a  notable  fea- 
ture in  the  late  history  of  mining  enterprise  on  this  side  the  continent. 
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Nearly  all  operations  and  improvements  are  now  iilaiined  and  carried 
forward  on  a  large  scale,  it  having  become  apparent  that  by  this  method 
great  gains  and  economies  conld  be  effected,  lu  fact,  the  altered  cou- 
ditions  under  wliich  the  business  of  mining  must  now  be  prosecuted^  have 
made  this  necessary.  The  superficial  placers  in  which  men  without 
capital  could  once  earn  fair  wages,  have  now  become  in  most  places  so 
much  impoverished  that  they  can  no  longer  be  worked  with  profit,  with- 
out a  large  expenditure  first  incurred  in  fitting  them  up  with  the  requi- 
site apparatus  and  supplying  them  with  water.  With  these  furnished, 
they  can  still  be  worked  with  remunerative  results,  and  very  often  with 
large  gains.  There  also  remains  a  great  extent  of  rich  deposits  deeply 
buried  in  the  beds  of  the  pliocene  rivers,  with  vtwt  banks  of  auriferous 
gravel,  some  di  them  several  hundred  feet  deep,  all  of  which,  though 
useless  to  the  mau  without  means,  can,  with  the  aid  of  capital,  be  utaAe 
to  yield  ug  their  treasures  with  i)rofit.  To  work  this  class  of  mines  to 
advantage  it  becomes  necessary  that  a  large  area  of  ground  should  he 
secured ;  to  which  end  the  titles  to  individual  claims  are  first  extin- 
guished when  they  are  aggregated  in  large  masses,  for  which  a  United 
States  patent  is,  in  most  cases,  afterward  procured.  Some  of  these  min- 
ing estates  now  cover  an  area  of  several  hundred,  and  occasionally  as 
much  as  a  tliousand  acres,  (in  one  case,  at  North  Bloomfield,  Nevada 
County,  1,535  acres,}  insuring  a  sufficiency  of  grouud  for  carrying  on 
extended  operations  for  many  years  to  come.  In  like  manner,  \yhere 
vein-mining  is  to  be  engaged  in,  it  has  become  the  custom,  at  least  with 
the  more  sagacious  and  provident  class  of  operators,  to  make  sure  of 
several  different  lodes,  or  of  a  larger  portion  of  some  one  lode  than  was 
formerly  the  practice.  So,  too,  in  the  erection  of  quartz-mills  and  reduc- 
tion-works, in  the  projection  of  ditches  and  reservoirs,  in  rigging  up 
hydraulic  apparatus,  and  in  exploring  the  ancient  river-channels,  every- 
thing is  conducted  on  a  scale  that  causes  most  former  works  of  the  kind 
to  sink  into  seemingly  dwarfish  proportions.  These  formidable  and  ex- 
pensive undertakings,  while  they  give  promise  of  early  additions  to  the 
product  of  our  mines,  indicate,  at  the  same  time,  the  confidence  reposed 
in  their  permanency  by  a  class  of  men  distinguished  for  practical 
wisdom.  Of  the  quartz-crushing  mills  lately  built,  the  majority  have 
been  of  large  capacity,  many  of  them  carrying  from  twenty  to  forty,  and 
in  a  few  cases  as  high  as  sixty  stomps.  The  erection  of  several  sixty- 
stamp  mills  is  now  in  contemplation,  and  it  seems  probable  that  those 
hereafter  constructed  will  generally  be  of  large  size.  In  the  districts 
where  the  ores  require  reduction  by  smelting,  larger  furnaces  will  be 
substituted  for  the  rude  and  limited  works  used  for  pioneer  purposes, 
these  having  in  some  instances  already  been  replaced  by  others  of  more 
perfect  patterns  and  increased  capacity.  We  have  already  in  San 
Francisco  one  of  the  most  complete  and  capacious  smelting  establish- 
ments iu  the  United  States,  and  this  is  now  undergoing  extensive  en- 
largement and  improvement.  A  recent  number  of  the  California  Mail 
Bag  says  of  this  enterprise : 

Very  few  persons  in  onr  midst  have  any  correct  idea  of  the  magnitnde  of  the  Selby 
Smelting  Works,  the  extent  of  their  capacity,  or  the  positive  benefit  they  are  to  this- 
State  and  city.  For  some  time  large  qaantlties  of  certain  ores  were  Bliipped  from 
Nevada  anil  other  interior  mines  to  Newark,  New  Jersey,  for  redaction ;  and  the  bullion 
so  obtained  never  again  foTind  its  way  back  to  our  markets,  being  exchanged  for  various 
articlee  of  merchandise  which  interfered  with  the  transactions  of  our  own  business 
commnnity.  It  was  soon  discovered,  however,  that  such  shipments  of  ore  were  unprofit- 
able, and  that  infinitely  ereater  facilities  esisted  in  the  immediate  neighborhood  of  tho 
mines,  with  a  corresponding  economy  of  expense  for  freight,  interest,  and  insaranc*, 
.ind  mneh  qnicket  retnms  of  extracted  rtnllion.  So  rapid  has  been  the  development  of 
this  comparatively  new  industry,  that  although  the  Selby  Smelting  Works  eontained 
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twenty-five  large  furnaces,  whidi  were  kept  in  constant  operation,  at  tlio  c 
ment  of  tlio  present  year  it  has  been  found  neeesaary  to  increase  tbe  number  and 
enlarge  the  capacity  by  mating  costly  additions  to  the  establishment.  There  are  four 
fifty-vata  lots  to  be  filled  in  up  to  deep  "irater,  and  these  wilt  be  covered  completely 
with  the  requisite  bniWiugs,  the  work  being  already  under  active  headway.  A  large 
coffer-dam  is  to  be  sank  at  the  outer  extremity  of  the  works  in  deep  water,  and  excava- 
tions will  he  made  until  the  bed-rock  of  tbe  bay  is  reached,  when  a  hnge  chimney  will 
ba  erected  on  it,  and  uprear  its  lofty,  smoking  top  from  out  the  waters  fer  above  all 
surrounding  objects.  The  works  are  already  the  most  ^tensive  in  the  United  States, 
but  with  the  additions  will  probably  equal  any  known.  At  present  something  like 
25,000  tons  of  pig-lead  are  annually  imported  into  the  United  States ;  but  dnriug  the 
current  year  the  Selby  Works  will  supply  nearly  one-third  of  the  whole  amouut,  and 
it  is  confidently  expected  that  in  five  years  more  they  will  furnish  enough  to  stop  all 
requirement  from  abroad.  No  less  than  350  tons  are  under  constant  treatment,  and 
this  large  amount  will  be  increased  to  500  tons  before  the  close  of  the  present  year. 
The  lead  product  of  these  works  is  admitted  to  be  equal  to  any  other  in  tbe  Union;  and 
large  orders  have  been  received  from  Hew  York^or  the  purpose  of  converting  tbe  metal 
into  white-lead  superior  to  any  now  made.  The  working  force  consists  of  130  men, 
divided  into  two  gangs,  65  being  employed  all  day  aiid  65  all  night.  These  people 
receive  liberal  wa^es,  and  have  steady  employment  the  year  round.  The  difference  in 
freight  between  Nevada  and  Newark  and  Nevada  and  San  Francisco  is  something  like 
$34  per  ton  in  fiivor  of  the  last-named  place,  while  considerable  gain  is  realized  m  the 
greater  qoickness  with  which  returns  are  made,  involving  a  saving  of  interest  and 
insurance.  Apart  from  the  general  benefit  conferred  by  the  esist«nce  of  so  ^at  an 
industry  and  the  home  development  of  domestic  resources,  a  direct  advantage  is  obtained 
by  onr  mercantile  and  trading  cemmunity,  which  reflects  upon  all  other  classes, 

Some  of  the  hydraulic  workings  in  this  State,  though  carried  on  mostly 
by  single  mdlviclaals  or  small  companies,  are  really  enterprises  of  great 
magnitude,  apart  from  the  costly  ditches  built  for  conducting  water 
upon  them.  Our  system  of  water-works,  with  their  extensive  canals, 
high  reservoirs,  dams,  flumes,  and  iron  aqueducts,  has  long  constituted 
a  leading  feature  in  tiie  internal  improvements  of  California. 

Pritieipal  hydraulic  enterprises. — Standing  at  the  head  of  this  category 
we  have  the  gigantic  scheme  of  Colonel  J.  W.  Von  Schmidt,  proposing 
to  take  the  water  from  Lake  Tahoe,  and,  carrying  it  through  the  Sierra 
Nevada  by  a  tunnel  nearly  four  miles  in  length,  conduct  it  thence  into 
the  mining  regions  lying  adjacent  to  Bear  Eiver  and  the  north  and  mid- 
dle forks  of  the  American  and  their  several  tributaries,  bringing  a  por- 
tion of  it  on  to  San  Prancisco,  distant  nearly  three  hundred  miles  from 
the  point  of  diversion  on  the  Truckee  Eiver,  the  outlet  of  Lake  Tahoe. 
Sacramento,  VaJlejo,  Oakland,  and  other  cities  along  the  route  of  the 
main  aqueduct,  are  also  to  be  supplied  with  water.  The  construction  of 
this  work,  with  its  many  proposed  ramiflcations,  will  require  two  or 
three  years,  and  involve  an  expenditure  of  several  million  dollars. 
That  portion  of  the  scheme  looking  to  the  gathering  up  of  the  waters 
west  of  the  Sierra  has  already  been  actively  entered  upon,  the  locating 
surveys  have  been  finished,  the  dam  across  the  Truckee  is  in  process  of 
erection,  and  nearly  all  other  preliminary  labor  completed.  The  pro- 
jector of  this  enterprise  has  himself  invented  an  ingenious  and  what 
promises  to  prove  an  effective  drilling- machine,  described  briefly  in  the 
report  for  1871.  One  of  these  is  now  being  built  with  a  view  to  its  early 
employment  on  the  great  tunnel  through  the  Sierra.  Prom  his  well- 
known  skin  and  energy,  and  his  fertility  of  resource,  it  is  believed  that 
Colonel  Von  Schmidt  will  soon  commence  the  work  of  penetrating  the 
mountain,  and  that  he  will  push  the  whole  to  a  speedy  and  successful 
conclusion. 

Next  in  order,  and  second  ouly  in  importance  to  the  great  work  of 
Colonel  Von  Schmidt,  is  the  enterprise  now  being  carried  forward  by 
Ihe  California  Water  Company,  an  association  lately  organized  in  San 
Francisco,  with  a  capital  of  $10,000,000,  for  the  purpose  of  engaging  in  the 
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business  of  mining,  dealiog  in  agricnltural  and  timlier  lands,  and  of 
%rnishing  water  lor  mining  and  domestic  uses  at  sucli  points  as  it 
may  be  required  along  the  route  of  their  canals.  The  following 
extract  from  the  Quarterly  Mining  Review,  contained  in  a  late  issue  of 
the  San  Prancisco  Commercial  Herald,  describes  the  operations,  the 
character  of  the  property  secured,  and  the  objects  proposed  to  be 
accomplished  by  this  company. 

"They  have,"  says  the  Herald,  "located,  by  right  of  discovery, 
obtained  by  purchase  and  grant,  and  taken  possession  of  twenty-four 
lakes,  varying  in  extent  from  one  hundred  to  two  thousand  acres  each, 
situated  in  the  Sierra  Nevada  Mountains,  in  El  Dorado  County,  at  an 
elevation  of  from  three  to  live  thousand  feet  above  the  sea.  These 
lakes  are  fed  by  streams  from  mountain  peaks  and  gorges  of  perpetual 
snow,  and  are  capable  of  fiimishing  a  constant  stream  of  40,000  inches 
of  water  of  the  purest  kind.  From  these  lakes  run  the  Big  and  Little 
Rubicon  Eivers  and  other  streams  tributary  to  the  Middle  Fork  of  the 
American  Eiver,  which  have  also  been  claimed  and  taken  possession  of, 
according  to  law.  These  are  all  veiy  favorably  situated  in  the  high 
Sierras,  and  constitute  one  of  the  most  convenient,  perfect,  and  valu- 
able water-rights  in  California.  The  facilities  for  constructing  dams  at 
the  outlets  of  these  lakes  and  on  the  streams  are  great,  admitting  of 
these  natural  reservoirs  being  increased  to  an  unlimited  extent,  while 
the  reservoirs  that  are  to  be  constructed  in  connection  with  the  work, 
and  which  are  to  be  flUed  with  the  waste  water  of  winter,  will  famish 
an  ample  supply  for  an  entire  year. 

"The  company  has  also  obtained  possession  of  several  thoosand  acres 
of  valuable  mining  ground  in  the  region  to  be  supplied  by  water,  and  of 
a  large  area  of  timber  and  agricultural  lands  in  the  same  section,  being 
the  choice  selections  of  near  two  hundred  thousand  acres  of  Government 
and  railroad  lands  within  the  limits  of  the  field  of  operations ;  and  all 
of  which  can  be  purchased  at  from  $1  to  $2.50  per  acre.  The  country 
is  heavily  timbered  with  pine,  spruce,  cedar,  oak,  &e.  The  soil  is  gen- 
erally fertile,  and  is  well  adapted  to  cultivation  of  the  various  products 
suited  to  the  different  stages  of  elevation,  the  lower  portion  embracing 
some  of  the  best  fruit  and  wine-producing  country  in  the  State. 

"The  region  to  be  supplied  with  water  comprises  an  area  of  from  five 
to  twenty  miles  in  width  and  fifty  in  length,  containing  numerous  towns 
and  mining  camps,  creating  a  demand  for  from  ten  to  twenty  thousand 
inches,  at  a  price  of  ten  cents  per  inch  for  ten  hours'  nse,  independent 
of  the  large  amount  needed  by  the  company  in  working  its  own  mines. 

"Aside  from  the  amount  used  in  the  mines,  a  vast  quantity  would  be 
required  for  irrigation.  Nearly  aU  the  cities  mentioned  would,  it  is  cal- 
culated, take  more  or  less  water,  Sacramento  alone  being  counted  upon 
for  a  net  annual  revenue  of  $50,000. 

"  The  distance  from  the  lakes  in  the  Sierra  Nevada  to  Sacramento  is 
about  seventy-five  miles,  and  the  total  ditch  and  length  of  pipe  to  con- 
duct the  water  to  the  various  mining  camps  and  the  city  would  cost, 
probably,  $250,000.  With  it  no  further  extended  the  sale  of  water 
would  return  the  whole  outlay  in  a  very  few  years,  with  the  chances  of 
constantly  increasing  sales  in  the  future.  But  the  great  amount  of 
water  owned  by  the  company  will  justify  far  more  extended  works.  It 
is  sufficient  in  quantity,  and  in  such  commanding  position,  as  to  supply 
the  greater  portion  of  the  mining  and  agricultural  wants  of  El  Dorado, 
Amador,  and  Sacramento  Counties,  and,  crossing  the  Sacramento  River, 
can,  if  necessary,  be  carried  to  the  cities  of  Vallejo,  Oakland,  San  Jos^, 
and  San  Fn 
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Apart  from  these  more  extensive  aiid  costly  projects,  a  uumber  of 
-works  of  less  magnitude  have  been  commenced,  and  some  of  them  -well 
advanced  for  supplying  the  mines  with  water  in  different  parts  of  the 
State  A  ditch  of  considerable  magnitude  was  completed  last  summer 
on  the  Klamath,  carrying  water  upon  a  number  of  high  bars  along  that 
stream,  and  giving  profitable  employment  to  several  hundred  men  who 
were  before  idle.  A  San  Francisco  company  are  pushing  forward  a 
large  ditch  in  Tuolumne  County,  designed  to  furnish  water  to  the 
extensive  gravel  deposits  about  La  Grange,  very  little  of  which  could 
heretofore  be  worked  for  -wAat  of  water.  Several  important  enterprises 
■of  this  kind  are  also  in  progress  in  Yuba,  Butte,  and  adjoining  counties, 
besides  numerous  works,  some  of  them  of  immense  capacity,  intended 
to  carry  water  upon  the  great  plains  of  the  interior  for  irngating  pur- 

Already  most  of  the  large  sources  of  water  supply,  of  which  there  are 
many  in  the  lakes  and  in  the  streams  having  their  spring  in  the  Sierra 
Sevada  Mountains,  have  been  utilized  and  it  will  not  be  long  before  all  ot 
them  will  be  made  practically  available.  When  this  shall  come  to  pass 
there  will  be  presented  such  a  system  of  aqueducts  leading  down  the 
slopes  of  the  Great  Snowy  Range  and  across  the  foot  hills  and  the  broad 
valleys  at  its  base,  as  will  have  no  parallel  elsewhere  in  the  world. 
Even  now  our  hydraulic  works  are  a  credit  to  our  young  State,  many 
millions  of  dollars  having  been  expended  and  some  masterly  engineering 
displayed  in  their  construction.  As  forming  a  part  of  this  system,  it  will 
ultimately  become  necessary  to  build  many  large  reservoirs,  at  points 
naturally  adapted  to  the  purpose,  for  collecting  the  surplus  waters 
afforded  at  high  stages  of  the  mountain  streams,  and  thence  distnbutmg 
them  as  required  by  the  wants  of  the  miners  during  the  dry  season. 
These  artificial  repositories  can,  in  many  localities  where  there  are  already 
small  lakes  and  natural  basins,  be  easily  constructed,  nothing  more 
being  required  than  building  a  dam  at  their  outlets.  In  this  manner 
an  immense  body  of  water  cau,  in  many  cases,  be  easily  retained  during 
the  season  of  floods,  equalizing  the  supply  and  keeping  it  up  throughout 
the  entire  year.  In  view  of  future  demands  for  water  these  franchises 
must  come  iu  time  to  yield  large  revenues  and  rank  among  the  most  de- 
sirable properties  in  the  State. 

Uncouraging  developments,  new  discoveries,  rf;c.— During  the  past  year, 
work  has  been  recommenced  on  many  of  the  mines  in  this  State  upon 
which  it  had,  for  various  reasons,  been  discontinued.  In  nearly  all 
these  eases  the  results  since  obtained  have  been  satisfactory,  showing 
that  the  former  stoppage  was  not  caused  by  want  of  merit  m  the  mines. 
All  through  the  interior  counties  old  and  ofteu-abandoned  claims 
have  been  re-opened  and  idle  mills  started  up  and  operated  with  success, 
raising  the  presumption  that  many  others  now  neglected  would,  in  like 
manner,  warrant  a  resumption  of  operations  upon  them. 

A  large  class  of  mining  claims,  too,  that  had  tor  years  struggled  along, 
barely  able  to  sustain  themselves,  are  now,  with  cheapened  material, 
more  reliable  labor,  and  improved  modes  of  working,  yielding  fair  and 
often  munificent  returns.  Among  other  properties  that  have  long  been 
slumbering,  hut  are  soon  to  be  resuscitated,  is  the  famous  Union  copper 
mine,  in  Calaveras  County,  which,  with  the  advantages  of  railroad  trans- 
portation, it  is  believed  can  now  be  worked  with  profit. 

Among  what  may  justly  be  ranked  as  new  discoveries  is  a  description 
of  gold  bearing  deposits  denominated  "  Seam  Diggings,"  and  which,  ac- 
cording toa  statement  recently  publisbed  in  the  Commercial  Herald,  have 
been  brought  into  notice  through  the  late  explorations  prosecuted  in  the 
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service  of  the  California  Water  Company,  a  considerable  extent  of  them 
having  been  found  along  the  line  of  theit  new  works  ou  the  divide  be- 
tween the  South  and  Middle  Forks  of  the  American  Eiver,  in  El  Dorado 
County.  The  formation,  here  covering  a  large  porlion  of  two  entire 
townships  traversed  by  the  company's  canaJ,  consists  of  a  soft,  easily 
disintegrated  slate,  permeated  by  innumerable  small  seams  of  quartz. 
Many  of  these  seams  are  rich  in  free  gold,  and  having  become  thoroughly 
decomposed  through  chemical  and  elemental  action,  the  metal  has  been 
liberated  from  its  matrix,  and  they,  together  with  the  inclosing  slates, 
can  now  be  readily  torn  down  and  washed  away  by  the  hydraulic  pro- 
cess. Some  of  these  slates  have  already  been  successfolly  worked  in 
this  maimer,  the  only  hinderance  to  their  extensive  development  having 
been  the  want  of  water.  With  the  quantity  that  the  California  Com- 
pany's ditch  will  be  able  to  supply,  they  will  hereafter  be  worked  on  an 
extensive  scale,  and,  no  doubt,  with  large  profit  j  and  as  similar  de- 
posits are  known  to  exist  in  other  portions  of  the  State,  and  so  many 
new  water  projects  are  now  under  way,  there  is  little  question  but  they 
will  add  materially  to  the  fliture  product  of  our  California  placers. 

In  the  course  of  the  explorations  recently  carried  on  in  our  old  river- 
beds and  other  of  our  deep-lying  placers,  it  has,  in  many  places,  been 
found  that,  beneath  what  was  generally  mistaken  for  the  bed-rock,  there 
is  another,  and  sometimes  more  than  one  rich,  gold-bearing  layer  of 
gravel,  adding  a  novel  and  valuable  feature  to  mese  deposits.  So  im- 
portant have  these  lower  strata  proved  that  they  will  cause  more  care- 
ful examinations  to  be  made  of  the  appai-ent  bottoms  of  these  auriferous 
channels  hereafter. 

Large  yields,  strikes,  nuggets,  etc. — In  the  month  of  August,  1871,  a 
piece  of  nearly  pure  gold,  weighing  64  pounds,  was  reported  by  the 
local  press  to  have  been  taken  from  a  claim  on  St.  Charles  Hill,  near 
the  head  of  Piddle  Creek,  Sierra  County.  This  report  lacks  confirma- 
tion, and  the  story  is  generally  considered  exaggerated  if  not  apocry- 
phal. 

In  September  a  nugget  worth  $6,000  was  taken  from  the  claim  of 
Bunker  &  Co.,  in  the  State  of  Oregon. 

A  man  named  Eields  in  October  last  took  from  his  claim  on  Kanaka 
Creek,  Nevada  County,  a  piece  of  quartz  gold,  weighing  96  ounces,  and 
valued  at  $1,500,  The  same  man  took  from  his  claim  in  one  day  18 
ounces. 

A  party  of  Chinamen  mining  in  Placer  County,  in  dealing  with  a 
trader  near  their  camp  the  past  summer,  frequently  paid  for  goods  ob- 
tained of  him  with  chunks  of  pure  gold,  evidently  cut  off  from  a  larger 
piece,  concerning  the  size  of  which  or  the  locality  where  it  was  obtained 
nothing  could  be  learned ;  though  from  the  reticence  of  the  parties  hav- 
ing it  in  possession  it  was  generally  supposed  they  had  pilfered  it  from 
some  white  man's  claim. 

Occasionally  some  exceedingly  rich  strikes  have  been  made  during  the 
past  year  both  in  vein  and  placer  mining,  thedean-upsin  the  mills  and  hy- 
draulic washings  having  in  some  instances  never  been  surpassed.  At 
several  points  chispas  of  large  value  have  been  picked  up  in  supposed 
workedout  claims  and  heaps  of  tailings. 

Have  we  diamonds  ia  California  f — The  question  of  the  existence  of 
precious  stones  in  California  in  paying  quantities  is  one  which  is  still 
in  doubt.  In  various  parts  of  the  State  agates,  cornelian,  and  the 
atones  of  lesser  value  abound.  Near  Mokelumne  Hill,  in  Calaveras 
County,  in  a  strata  of  an  ancient  channel,  opals  are  found  in  large  quan- 
tities, but  of  inferior  quality.    In  El  Dorado  County  diamonds  have 


.^vGoogle 


CONDITION    OF   MINING    INDUSTRY CALIFORNIA.  27 

been  found  at  intervals,  but  no  systematic  seaKjh  has  been  made  for 
them  Mr.  W.  A.  Goodyear,  one  of  the  assistants  of  the  State  Geolog- 
ical Survey,  thus  writes  to  the  Placei^lle  Democrat  concerning  the  ex- 
istence of  diamonds  in  the  gravel  beds  of  El  Dorado  County : 

One  other  point  wluch  may  be  noted  ae  being  of  some  little  interest  to  tbe  minora, 
«,  a  natter  <Senrioslty  if  nothing  more,  aUhonsU  «  ■•,,«»  »"''"» '■*™,~T^^^ 
finding  of  diamonds  in  the  auriferons  gravel.  From  aU  that  I  haveT^eeo  able  to  learn, 
it  annSar.  that  not  \e„  than  ten  or  twelve  dhimonda  h.vo  probably  been  ftnnd  »>thm 
b"?!i«,«mil..ofthi.town.  AndIhavenodonblthatmanxmorohayeheenp.eked 
np  and  looted  at  and  thrown  away,  the  «nder.  not  knowing  "''"''"/.y""-  J","!? 
mv  Btaj  in  El  Dorado  Connty  I  have  eecn  and  recognized  two  of  these  dmniondB,  both 
rfwhicirwere  in  the  bands  of  people  who  did  not  know  what  they  were,  bat  who  bad 
Bimolv  saved  them  as  little  cnrioaities  on  aeconnt  of  their  appearance  and  peculiar 
Zpe  "rtbebenehtottbosowhoare  not  familiar  with  the  stone,  it  may  bo. tatol 
S  that  this  pecnMar  .tap.  of  the  dmmond  i.  one  of  the  eame.t  and  mMt  "ha™toi,s- 
SofeslnMS  by  which  it  mSy  bo  reeogni.ed.  The  commoneBl  shape  of  the  diamond  in 
this  coitry  Is  that  of  a  iolid  or  trj.lal  having  »«..t,-/oar  tjrajalir  /«».  And 
Soth"rnZ,;Lue  and  easily  distingSisbed  peonliarityi.  that  the.,  face,  mslj.^^^^^^^ 
teing  wrfectly  flat,  as  is  genetallv  the  case  with  the  faces  of  quartz  and  other  cryetab,, 
S.  Ier;a.n  Zk  the  raterV  eaeh  faoe  being  a  littl."bigher  th»i  the  snrto 
tSlard'tbe  edge.,  lie  diamond,  moreover,  i.  «lr»«I,  to*  .yid«™t.h..qn.rtz 
with  the  great^t  eaac  If,  therefore,  any  one  finds  a  little  white  or  yellowish  whit* 
™tal  wflh '"nly^nr  A  thra.  cnrVed  trl.ngnbir  ilc,  and  if  on  trying  ,t  car.Mly 
with  a  ciystal  of  pire  qnarte,  he  «nd.  that  iteaeily  «ratche.the  qnarta  wlthont  .bow- 
K  the  5,t  abriion  itolf,  be  may  bo  tolerably  sorethat  he  h«,  a  diamond.  I  wonld 
not  recommend  any  one  to  instilnto  a  special  hnnt  for  diamond,  .moo  at  best  Iboy  ar. 
not  remarkably  plenty.  But  it  does  no  harm  and  takes  no  time  to  keep  one  eye 
™on  the  eontenS,  of  the  pan  while  engaged  in  eleaning  np  .l„|e»,  hattmej,  fc  in 
.rvorking  the  gravel,  and  though  it  may  not  pay  to  hunt  for  diamonds,  yet  it  always 
pays  to  pick  them  up  when  you  do  happen  to  see  them. 

The  Stale  Beolmieal  ««ri-«i/.— The  legislature  of  1860  passed  an  act 
appointing  Pn>f.  J-  D.  Whitney  State  geologist,  and  anthorijing  him  to 
make  an  accurate  and  complete  geological  survey  of  the  Stote.  1  rot. 
Whitney  was  engaged  at  the  time  his  commission  reached  him  m  malt- 
ing a  survey  of  the  lead  and  copper  region  of  the  northwestern  States 
niidct  authority  of  the  legislature  of  Wisconsin.  Having  acKJomplished 
this  duty  he  departed  for  the  new  scenes  of  his  labor  and  arrived  in 
California  during  the  latter  part  of  the  year  1860,  since  which  time  he 
has  been  engaged,  with  the  aid  of  accomplished  and  energetic  assist- 
ants, inmakjng  a  thorough  geological  examination  of  the  State,  inter- 
rupted, however,  from  time  to  time,  by  reason  ot  the  failure  of  the  legis- 
lature to  continue  the  necessary  appropriations  for  the  wort. 

The  result  of  his  labors  up  to  the  present  time  has  been  the  pulilica- 
tion  of  a  volume  on  general  geology  embodying  the  results  of  a  prehmi- 
nary  reconnaissance  of  the  State,  pnbUshed  in  I860  ;  two  volumes  on 
paleontology:  and  several  maps  Illustrating  the  geology  and  topography 
of  the  central  portions  ot  the  State,  showing  the  area  and  extent  of  the 
auriferous  deposit,  the  course  of  the  pliocene  rivers,  a;nd  the  contse  and 
flow  of  the  lava  streams  which  in  the  higher  Sierra  have  filled  the  an- 
cient rivers.  Two  more  volumes  on  economical  geology  and  mining  are 
now  prepared  and  ready  for  press,  and  their  early  Issue  will  depend  on 
the  alition  of  the  legislature  of  1871-'72,  which  will  be  called  upon  to 
make  the  necessary  appropriations  for  their  publication. 

The  following  extracts  are  ttom  the  biennial  report  ot  I'rot.  Wlutncy 
to  the  legislature  of  1871-'72 : 

Immediately  after  being  placed  in  possetaion  of  means  for  continuiug  the  survey,  I 
began  to  make  preparations  for  a  more  detailed  survey  and  examination  ot  tbe  mo.r 
SortLit  mining  ragiou  of  the  Stale,  nandy,  th.  western  .lope  of  the  Sierra  Nevada, 
between  MaripoSa  and  Plumas  Countli..  IJero  seem,  to  he  j'"'!'"' "«;"  ™5 
this  part  of  the  State  should  be  worked  up  with  great  care,  both  irom  a  geologieal  and 
"topogniphical  point  ot  view  ^  and,  a.  it  is  impoaiblo  to  have  ■  detaJed  knowledge 
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of  the  geology  except  on  a  basis  of  accurate  geography,  I  long  smee  commenced  gath- 
ering our  materials  into  shape  with  the  idea  eventually  of  pnblilhing  a  map  of  the  mining 
counties.  Such  a  map  has  beea  partly  prepared,  and  will  be  submitted  to  the  legisla- 
ture, in  order  that  they  may  have  the  means  of  judging  for  themgelves  whether  the 
completion  and  publication  of  this  piece  of  our  worln  may  be  adviBable.  The  already 
warmly  expressed  wishes  of  many  persona  interested  in  mining  throughout  the  State 
seem  to  me  to  point  very  clearly  id  that  direction.  The  map,  as  now  prepared,  is 
about  six  and  a  half  feet  by  four  in  dimensions,  and  covers  an  area  of  about  nine, 
thousand  square  miles,  extending  from  Stanislaus  County  on  the  south  to  Plumas 
County  on  the  north.  I  propose,  however,  to  extend  it  in  both  directions,  so  that  it 
may  be  published  in  four  sheets,  each  teaching  across  the  Sierra  from  fbot-hiUs  to  sum- 
mit, and  so  arranged  that  the  sheets  may  be  had  separately,  or  the  whole  combined 
together  into  one  map. 

Immediately  after  the  resumption  of  the  survey,  the  services  of  Mr.  Amos  Bowman 
were  engaged,  and  he  was  directed  to  begin  a  minutely  detailed  exploration  of  the 
mining  belt  of  the  Sierra,  with  the  especial  object  in  view,  however,  of  collecting  all 
the  data  necessary  for  .a  full  report  on  the  gravel  deposits  worked  by  the  hydraulic 
process,  Mr.  Bowman  took  the  field  in  Apnl,  1870,  Mr.  W.  H.  Pettee  joining  him  in 
July,  and  these  gentlemen  spent  nearly  all  the  remainder  of  the  year  in  working  out 
the  geology  and  mapping  the  detailed  topography  between  the  Yuba  and  American 
Kivers.  In  the  mean  time  Mr.  W.  A.  Goodyear  eommenced  on  the  detailed  survey  of 
the  mining  belt  of  the  Sierra  lying  to  the  sooth  of  the  North  Fork  of  the  American  Kiver, 
and  continued  in  the  field  until  driven  out  by  the  inclemency  of  the  season,  having 
reached  a  point  as  far  south  as  Sutter  Creek,  Ainador  Countv, 

In  the  prosecution  of  this  work  a  large  amount  of  valuable  information  has  already 
been  collected,  both  of  a  geographical  and  geological  character.  It  is  confidently  ex- 
pected that  the  final  elaboration  of  all  our  materials,  with  the  accompanying  maps  and 
sections,  will  ^hibit  the  plienooiena  of  the  gravel  deposits  of  the  Sierra,  in  regard 
to  which  there  has  been  so  much  diecussiou  and  such  a  multiplicity  of  opinions, 
in  a  new  light,  and  that  many  difficulties  which  have  hitherto  perplexed  the 
miners  will  M  solved.  It  is  my  desire  that  this  work  should  be  continuously  and 
vigorously  prosecuted,  until  a  full  and  detailed  map  of  the  whole  western  slope  of  the 
Sierra  has  been  prepared,  accompanied  by  a  corresponding  report.  This,  it  is  expected, 
can  be  accomplished  during  the  nest  season,  if  the  pecuniary  means  are  forthcoming, 
the  map  and  report  being  completed  during  the  following  winter. 

The  question  how  ancf  when  the  geological  portion  of  the  survey  reports  s!iall  be 
published  is  one  that  has  been  much  considered  ;  but  in  the  prevailing  uncertainty  in 
regard  to  the  moods  of  the  legislature,  and  the  amount  which  is  to  be  expended  on  the 
survey,  it  has  been  found  imiMtssible  tio  answer  it.  Some  persons  have  been  so  unrea- 
sonable as  to  espect  a  geological  map  of  the  State  before  a  geographical  one  was  or 
could  be  got  ready.  As  fast  as  the  sheets  of  the  Centra!  California  map  ate  engraved 
we  shall  color  the  geology  upon  them,  and  we  shall  do  the  same  with  the  map  of  the 
whole  State,  which  will  probably  be  colored  in  time  to  bo  eshibited  to  the  nest  legis- 
lature, during  the  coming  winter,  (1971-'73.)  As  soon  as  the  maps  are  ready,  it  wUfbe 
time  to  prepare  for  the  publication  of  the  geological  volume  to  accompany  them.  The 
engraving  of  the  sections  necessary  for  this  vuume  should  also  be  begun  as  soon  as 
possible.  It  is  my  impression  that  tliB  geological  part  of  our  work  can,  by  condensation 
and  the  use  of  small  type,  be  compressed  into  two  volumes,  with  an  accompanying  atlas 
of  maps,  sections,  and  other  illustrations.  It  also  seems,  at  present,  as  if  the  best  divis- 
ion of  the  two  volumes  would  be  to  allot  the  general  geology  to  one  and  the  economi- 
cal geology  to  the  other.  In  that  case  the  first  one  woSd  contain  a  systematic  descrip- 
tion of  the  geology  of  California,  arranged  in  chronological  order  of  the  formations ; 
while  the  other  would  be  devotedtoadiscussionof  the  character,  mode  of  occurrence,  and 
value  of  the  useful  mineraland  metailic  combinations  which  they  contain.  One  volume 
would  be  for  the  use  of  the  scientific  and  general  public;  the  other  for  those  especiaUy 
engaged  in  developing  our  mineral  resources. 

The  labors  of  tte  State  Geological  Survey  have  now  reached  a  point 
where  many  practical  advantages  may  be  expected  to  follow  the  puhli- 
cation  of  the  results  of  their  investigation  relative  to  the  gravel  deposits, 
their  extent  and  mode  of  occurrence,  and  the  causes  of  their  distribution. 
[q  this  investigation,  the  history  of  past  and  present  work  in  the  mining 
region  has  been  carefully  prepared,  and  is  chiefly  valuable  as  an  aid  in 
estimating  the  extent  and  value  of  the  undeveloped  ground  which  yet 
remains.  The  survey  has  already  more  than  paid  for  the  sums  of  money 
expended  in  its  prosecution,  by  revealing  to  the  world  the  almost  inex- 
haustible extent  of  our  mineral  wealthi  Capital  has  thereby  been 
attracted,  and  universal  confidence  iu  our  resources  prevails.     It  is  to 
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be  hoped  that  this  useful  work  may  not  he  stopped  at  this  time,  when 
we  are  about  to  reap  the  reward  of  the  patient  and  careful  labors  of 
Prof.  Whitney  and  his  assistants. 

Meteorology  of  California.— The  meteorology  of  California  has  an  im- 
portant bearing  on  the  general  prosperity  of  the  State,  as  well  in  its 
relations  to  the  mining  interest  as  to  that  of  our  agricultural  prosperity. 
In  future  the  subject  will  have  a  still  greater  interest  on  account  of  its 
relatione  to  gold  production,  in  consequence  of  the  numerous  great 
undertatiogs  projected  or  under  way  for  controlling  the  waters  of  the 
State  and  economizing  them  for  mining  and  agricultural  purposes,  and 
the  estensive  development  of  our  unworked  gravel,  deposits,  which  so 
largely  depend  for  success  on  copious  and  regular  rains. 

The  subject  has  received  careful  attention  for  years  past  on  the  part  of  a 
few  scientific  gentlemen,  who  have,  from  time  to  time, published  theresults 
of  their  observations  for  the  benefit  of  the  community.  Among  these 
are  Dr.  T.  M.  Logan,  of  Sacramento,  and  Mr.  Thomas  Tennent,  of  San 
Francisco,  who,  for  over  twenty  years,  have  kept  accurate  record  of  the 
rainfaU  at  those  places.  Eecently  the  Government  has  established 
branches  of  its  Signal  Service  Department  at  various  pomts  on  the 
Pacific  coast,  and  their  -records  and  observations  will,  in  future,  prove 
of  great  utility  to  the  miner  and  the  farmer,  as  well  as  a  benefit  to 
science  at  large.  ,  ,  ^       „     , 

I  select  for  publication  the  table  of  Dr.  Logan,  which  I  prefer  because 
his  observations  are  made  in  the  central  portions  of  the  State,  and  in 
closer  proximity  to  the  mining  region  than  those  of  other  observers. 
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The  records  of  the  rain-fall  of  the  State  differ  greatly  in  various  local- 
ities, depending  on  the  topography  of  the  country.  In  San  Francisco 
and  in  the  coast  counties  it  appears  to  be  about  twenty  per  cent,  more 
than  in  the  great  valleys  of  the  Saeranaento  and  San  Joaquin.  In 
Nevada  City,  at  an  elevation  of  about  2,500  feet  above  sea-level,  the  fall 
of  rain  has  been  more  than  double  that  of  the  valleys.  Higher  up  in  the 
Sierras  deep  snows  fall,  which  do  not  melt  until  late  iu  the  summer,  when 
they  furnish  in  a  wet  year  the  supplies  of  water  necessary  to  hydraulic 
operations  and  quartz  mining. 

It  will  be  observed  that  during  the  past  three  years  (1868,  '69,  '70,) 
the  aggregate  rain-fall  has  been  only  38.68  inches,  which  is  but  little 
more  than  that  of  many  single  years,  and  much  less  than  fell  in  any 
other  three  consecutive  years  since  the  settlement  of  California  by  the 
Americans.  The  consequence  has  been  a  material  diminution  of  the 
gold  product  in  the  face  of  a  greater  amount  of  development  and  explo- 
ration. Hydraulic  operations  have  been  almost  suspended,  and  even  the 
quartz-mills  have  been  obliged  to  shut  down  or  run  at  half  their  capac- 
ity for  want  of  water. 

The  present  season,  however,  has  opened  auspiciously,  and  promises 
to  equal  our  best  years  in  the  supply  of  water.  The  rain-fall  for  the 
first  three  months  of  the  season,  up  to  end  of  December,  has  reached 
12.02  inches  at  Sacramento.  It  is  now  believed  the  fall  for  the  season, 
October,  1871,  to  May,  1S72,  will  reach  thirty-six  inches. 

The  following  table  prepared  by  Mr.  F.  B.  Pilling,  of  the  United 
States  Signal  Service  Corps  of  San  Francisco,  will  show  the  distribution 
of  the  rain-fall  for  December,  1871.  It  will  be  observed  by  comparison 
with  Dr.  Logan's  table,  that  rain-fall  at  San  Francisco  was  3.77  inches 
in  excess  of  that  of  Sacramento  for  same  period. 

Table  sftoaiinj  daily  and  monthly  mean  o/iaromeler  avdthertnomelcr,  and  amount  of  rain-fall 
for  the  «u>»ih  of  Deeember,  1871. 
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Mining  inventions  and  improvements. — The  past  year  has  not  been  noted 
for  the  introduction  of  many  new  or  important  appliances  useful  to  the 
mining  industry,  but  several  inventions  have  been  brought  to  a  greater 
degree  of  perfection,  and  are  now  coming  into  more  general  use,  with 
the  most  favorable  results  to  economy  in  mining. 

Hydraulic  machinery. — In  the  gravel  and  hydraulic  mining  regions  of 
the  State,  the  improved  pipes  and  nozzles  for  projecting  a  large  quantity 
of  water  under  great  bead  or  pressure  against  the  gravel  banks,  have 
been  thoroughly  tested  and  found  to  be  valuable  accessories  in  the  ex- 
tensive and  economical  working  of  our  auriferous  deposits,  and  may  be 
said  to  have  revolutionized  this  branch  of  mining.  The  pipes  in  general 
use  are  those  of  Messrs.  Oraig  and  Fisher,  of  Nevada  Oity,  and  Mr.  E. 
Hoskins,  of  Dutch  Flat,  -which  are  described  in  the  report  for  1S71,  pages 
63  to  65.  I  doubted  last  year  whether  1,000  inches  of  water  could  be 
successfully  thrown  through  one  nozzle  in  hydraulic  mining.  That 
doubt  can  no  longer  be  entertained.  The  Dutch  Flat  Blue  Gravel  Com- 
pany {on  the  Taeff  ground — see  my  last  report,  p.  S4)  have  been  throw- 
ing 1,200  inches  through  a  Hoskins  pipe,  with  432  feet  head,  and  are  now 
constructing  a  pipe  to  throw  2,000  inches.  In  fact,  hydraulic  mining  is 
assuming  proportions  heretofore  scarcely  dreamed  of. 

Quartz-crushing  machinery. — In  quartz-mills  there  has  been  one  inven- 
tion which  possesses  the  merit  of  novelty  in  the  application  of  crushing 
power.  This  is  a  trip  hammer  quartz-crusher,  invented  by  Mr.  J.  D. 
Crocker,  of  Virginia  City,  Nevada,  and  lately  introduced  in  Calitbmia. 
A  small  iive-stamp  crusher  was  exhibited  at  the  mechanics'  fair  of  San 
Francisco  in  September  of  this  year,  and  attracted  much  attention  and 
favorable  comment  from  persons  interested  in  mining. 

The  chief  impro\'ement  in  this  invention  consists  in  operating  light 
■■"        s  on  the  principle  of  the  tilt  or  trip-hammer,  whereby  quick,  sharp 


Crocker's  Irip-irai 


blows  are  made,  with  very  light  stamps,  and  pith  less  proportionate 
power,  according  to  weight  of  stamp  and  frequency  of  blows,  tban  is 
required  in  operating  heavy  stamps  with  a  direct  lifting  action.  The 
advantage  of  sharp,  quick  blows  with  a  light  stamp,  mnst  be  obvious  to 
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every  one  who  has  employed  alternately  a  small  light  hammer,  and  a 
heavy  one  for  breaking  quartz  before  a  battery.  The  inventor  claims  a 
decided  advantage  in  his  400  light  blows  per  minute  over  the  60  to  CO 
blows  pfer  minute  delivered  by  the  usual  600-poniid  stamp.  A  5-st»mp 
battery  of  this  construction  strikes  2,000  blows  per  minute:  and  while 
the  first  cost  is  greatly  reduced  in  attaining  the  same  crushing  capacitv 
the  power  required  to  mn  it  is  also  much  reduced.  The  difference  in 
freight  to  many  places  would  also  be  very  great.  The  miichiiie  is  made 
of  difi-erent  sizes,  and  calculated  to  crush  from  7  to  35  tons  per  twentv- 
four  hours,  according  to  size. 

Whatever  may  be  the  results  of  its  practical  working  on  a  large  scale 
tliere  can  be  no  doubt  that  it  will  prove  an  invaluable  invention  on  ac- 
count of  Its  lightness,  portability,  and  low  price,  to  those  who  are 
engaged  in  the  experimental  development  of  quartz  claims  in  loc«Iitiea 
where  custom  mills  do  not  exist. 

The  capacity  of  the  most  powerful  mills  in  California  for  crushing 
quartz  is  trom  or.e  to  one  and  three-quarter  tons  per  day  (24  hours)  to 
each  stamp— the  isual  weight  of  stamp  being  from  600  to  700  pounds, 
and  the  drops  60  to  90  per  minute.  While  tbis  method  is  acknowit 
edged  to  be  slow,  it  is  not  probable  that  it  will  be  superseded  for  many 
years,  if  at  allj  but  m  the  mean  time  attention  is  being  attracted  to  ail 
inventions  which  claim  to  work  greater  amounts  of  quartz  in  a  given 
time  and  at  less  expense  for  cost  of  machinery.  Of  this  chai-acter  is  an 
invention  of  Mr.  T.  E.  Wilson,  known  as  "Wilson's  Steam  Stamp" 
Ihe  principle  on  which  this  mill  operates  is  that  of  the  direct  application 
ot  steam  to  the  stamp,  the  stem  acting  as  a  piston.  The  best  results 
have  been  obtained  with  70  pounds  of  steam  and  206  drops  per  minute 
lor  each  stamp.  The  average  amount  of  ore  which  it  is  claimed  can  be 
crushed  in  a  day  (of  24  hours)  is,  23  tons  with  a  No.  6  slot  screen,  and 
the  average  consumption  of  fuel  is  about  one  cord  of  wood  to  10  tons  of 
ore.  As  instances  of  its  capacity  we  are  informed  that  some  time  since 
10  tons  and  800  pounds  of  rock  were  crushed  in  eight  houra  and  fortv  five 
minutes,  using  only  one  cord  of  oak  wood.  Again,  in  one  run  51  tons 
were  crushed  in  forty-seven  hours,  and  10,800  pounds  in  four  hours  Hftv 
minutes  with  68  pounds  of  steam.  Several  of  Mr.  Wilson's  batteri^ 
are  now  in  operation  in  San  Diego  County  where  they  seem  to  meet 
with  favor.  A  detailed  description  of  this  invention  was  given  in 
the  Mining  Commissioner's  Eeport  for  1870,  page  C68,  and  it  is  brieflv 
referred  to  here  as  one  of  the  improvements  apjiarently  coming  into  more 

Not  a  year  passes  without  the  invention  and  introduction  of  nu- 
merous devices  for  the  saving  of  fine  gold  and  quicksilver  in  the  tailings 
ot  our  quartz-mills  These  rarely  achieve  any.  reputatibn  outside  of  the 
district  m  which  they  are  invented,  and  many,  after  months  of  experi- 
inent  and  tnal,  are  rejected  as  useless.  One  of  these  undercurrent 
sluices,  invented  by  Mr.  Evans,  and  lately  improved  by  Dr.  Prev  of 
Sacramento,  18  madeof  cast  iron,  with  transverse  corrugations  on  the  bot. 
torn,  semicircular  in  shape,  and  three  incites  deep.  At  the  bottom  of  each 
alternate  corrugation  is  a  narrow  slit  through  which  the  heavier  material 
tans  down  into  another  riffle  below  with  larger  corrugations  Both 
riffles  are  set  on  the  same  grade,  which  should  be  about  one  toot  in 
twelve.  The  lower  box  is  charged  with  quicksilver.  These  sluices 
do  not  cake,  nor  do  they  require  any  attention  beyond  cleaning  up 
once  a  week.  They  have  stood  th^  test  of  use  in  quartz-mills  below 
all  the  contrivances  for  saving  gold,  and  have  made  large  returns  of  eold 
H.  Ex.  211 3  ' 
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ailTM,  concentrated  stUphiireis,  and  quicksihep,  that  would  otherwise 
e  been  lost. 


The  following  is  an  assay  of  tailtngs  saved  at  the  Ehode  Island  Mills, 
Bevada.  by  these  sluices  during  a  run  of  one  week:  .^,  ,„„ 

Gold  875  24  i  silver,  $76.96 ;  qmcksilver,  256  pounds  to  the  ton. 

One  'of  the  most  important  appliances  in  the  eoonomioal  running 
ofauartJ-miUs  is  Stahtord's  Self-Feeding  Apparatus,  winch  is  rapidly 
"aining  favor  with  miners  and  millmen.  This  consists  of  a  hopper. 
Ihaped^box  placed  above  and  in  ftont  of  eadi  battery.  The  teeasl";™! 
at  the  bottom  of  the  boi  i.  connected  with  a  lever  and  a  rod,  and  ts 
shaken  at  each  blow  of  the  middle  stamp  of  the  battery  by  means  of  an 
upper  tappet  which  strikes  upon  one  arm  of  thelever  Bj  this  means 
Son  is  communicated  to  the  forward  end  of  the  feed-boi.  One  man 
can  attend  to  twenty  stamps,  and  the  feeding  is  more  regular  than  by 
hand,  and  materially  increases  the  crushing  capacity  of  tbemill. 

Catmt  nnd  graoel  mi-nj  by  »iiMM»(Tj.-The  process  of  treating  ha,rd 
cement  and  gravel  by  grinding  and  friction,  insl»ad  of  mushing  under 
stamps,  was  introduced  several  years  since  by  Captain  J.  B.  t.o=[,  who 
invented  for  this  purpose  the  macbme  known  as  tlie  Cos  i  an.  ims 
invention  was  Intended  to  supersede  the  use  of  stamp-mills  by  which 
method  the  bowlders,  rarely  containing  gold,  were  necessarily  crushed 
under  the  stamps  at  k  great  waste  of  time  and  power.  This  invention 
™  not  for  a  time  received  with  favor,  and  in  some  cases  was  n-jected 
after  trial :  but  recent  practical  workings  with  the  machine,  since  some 
improvements  have  been  made,  and  ailer  some  changes  in  the  manner  of 
feeding,  have  demonstrated  its  utility  and  economy  in  the  working  ol 
hard-(Jmented  gravel.  This  pan  is  about  Sve  feet  in  t^iameter  and  two 
feet  irheight,  and  Is  intended  to  hold  a  charge  of  half  a  ton,  or  from 
1  000  to  1,200  pounds.  The  rim  of  the  pan  is  made  of  boiler-iron,  and  it 
has  a  perforated  cast-iron  bottoK,  through  which  the  hner  sand  and 
auriterSus  materml  fall  into  the  slnlce-hoxes  or  other  gold  savmg  appli- 
ances.   The  bowlders  and  large  pebbles,  which  constitute  so  large  a  pro- 

•On  tl»  other  l.rf,  .orn.  of  th.  md  eiperi.ne«d  «i»l"»« '■>  %'.;*;°,i?,'?if 
tf^Aiair  the  batteries  bv  baud  to  any  form  of  antomatie  apparatua.  The  Belt-teeders, 
Sf.5j,  m;r"™P«>«"  eareles.  or  oefaitlM  wortaeu  i  Ma  .k.l  f»l  eeto^, 
if  lie  eSooees  bv  EiviUE  to  eaeb  stamp  at  e!iaotlytbengbtiuBtaiJtesactlytbe  amount 
of  rook  «  S5n«ern.?e".e  Ibe  capaeity  of  «,.  Lltery  to  an  e.l.nt  wb.oh  more  than 
CO  111  pen  sates  for  tbc  extra  outlay  iii  wages.— K.  W.  K. 
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portion  of  the  wmeatetl  gravel,  are  discharged  at  intervals  through  a  sec- 
tion of  the  bottom  of  the  pan,  which  is  opened  like  a  trap-door,  by  means 
of  a  lever,  wlien  they  have  accnmulated  to  such  an  extent  as  to  retard  the 
grinding  and  pulverizing  of  the  cement  in  the  pan.  I'our  revolving- 
arms  are  attached  to  a  shaft  which  passes  perpendicularly  through  the 
center  of  the  pan.  On  these  arms  are  fastened  the  steel  teeth  (in  appear- 
ance like  plowsharesi)  which,  in  the  rapid  revolution  of  the  arms, 
hreak  up  the  cemented  gravel.  An  abundant  supply  of  water  is  dis- 
tributed while  the  pan  is  in  motion,  and  materially  aids  in  the  disintegra- 
tion of  the  gravel.  Better  results  are  claimed  when  the  pan  is  fed  con- 
tinuously instead  of  by  charges,  which  was  the  practice  on  its  introduc- 
tion. Details  of  the  workings  of  this  process  will  be  found  iu  the  present 
report,  in  the  matter  descriptive  of  gravel  operations  near  Jamestown, 
Tuolumne  County,  and  at  Dutch  Flat,  Placer  County. 

Device  for  trajtsportation  of  ore  in  mountainous  regtans. — Mineral  coun- 
tries are  nearly  always  mountainous,  and  the  transportation  of  ores  from 
the  mine  to  an  available  mill-site  or  location  for  a  furnace  frequently 
requires  a  large  outlay  of  money  in  the  construction  of  a  wagon-road  or 
tramway,  and  a  consequent  expense  in  the  hauling  and  transportation  of 
ores,  which  prevent  the  profitable  working  of  mines  so  situated.  In  order 
to  obviate  this  difficulty,  Mr.  A.  S.  Hallidie,  of  ^n  Francisco,  has  per- 
fected an  invention  which  he  terms  an  "  Endless  Wire-Eope  Way,"  a 
model  of  which,  on  a  practical  workipg  scale,  was  exhibited  in  the  fair 
of  the  Mechanics'  Institute  in  San  Francisco,  iu  September,  1871, 

This  invention  is  one  which  promises  to  materially  facilitate  the 
working  of  quartz  and  other  lodes  located  at  inaccessible  points,  or 
where  it  is  difficult  to  transport  the  ores  from  the  ledge  to  the  mill. 
It  can  be  used  at  such  locations  for  the  delivery  of  material  or  ores  in 
mountainous  places  or  deep  gorges;  from  the  shore  to  vessels  in  the 
offtng;  for  working  up  bill  and  down,  and,  where  there  is  much  descent, 
for  economizing  the  power  thus  obtained  by  gravitation  tor  any  desired 
purpose.  The  invention  consists  iu  the  use  of  endless  iron  or  steel  wire 
ropes,  supported  on  peculiar  sheaves,  placed  on  posts,  actuated  by' the 
gravity  of  the  descending  loads,  or  by- an  engine  attached  to  a  griii- 
pulley.  The  function  of  the  grip-pulleys  is  to  hold  the  rope  so  as  to 
prevent  its  slipping  in  the  groove.  In  general,  the  difterence  in  altitude 
between  the  mill  and  the  mine  is  sufficient  to  obtain  by  gravitation  quite 
an  amount  of  power,  which  is  transmitted  by  the  grip-pulleys  for  what- 
ever purpose  it  is  required,  {and  where  there  is  no  power  obtained  in 
this  manner,  it  is  given  by  a  steam-engine.)  The  receptacles  are  small, 
self  dumping  boxes  which  contain  from  50  to  150  pounds  of  ore  or  other 
material.  The  rope  travels  two  hundred  feet  per  minute;  the  posts 
with  the  bearing  pulleys  on  are  usually  two  hundred  feet  apart,  the 
hooks  holding  the  ore-sacks  being  placed  about  fifty  feet  apart,  and 
holding  one  hundred  and  fijty  pounds  of  ore  each.  The  rope  is  actuated 
by  steam  or  water  power  whenever  there  is  not  sufficient  descent  to 
run  it  by  the  gravitation  of  the  descending  loaded  carriers.  In  any 
event  it  is  better  to  connect  with  th.e  motive-power  by  gear,  so  as  to 
secure  uniformity  of  speed.  The  amount  of  ore  delivered  being  four 
sacks  of  one  hundred  and  fifty  pounds,  making  sis  hundred  pounds 
per  minute,  or  36,000  pounds  per  hour,  or  one  hundred  and  eighty  tons 
per  day  of  ten  hours.  This  can  be  increased  or  diminished  at  will.  The 
cost  of  delivering  the  ore,  including  wear  and  tear  of  machinery,  interest 
on  outlay,  and  running  expense,  is  about  twentj-flve  cents  per  ton  per 
mile.  The  cost  of  constructing  such  a  line  is  from  $4,500  to  $7,000  per 
mile,  according  to  the  topography  of  the  country.     By  its  use  material 
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can  be  transported  from  a  higher  to  a  lower,  or  from  a  lower  to  a  higher 
point.  In  the  last  case,  power  mast  be  applied,  which  can  be  done 
directly  from  a  stationary  engine  at  one  end  by  means  of  the  grip-pulley; 
in  the  first  cas^,  often  no  extra  power  will  be  needed,  the  grarity  of 
the  descending  loads  being  sntiicient  to  keep  the  rope  in  motion.  Similar 
inventions  have  been  made  before,  and  the  merit  of  this,  therefore, 
depends  on  the  peculiar  construction  and  adaptation  to  the  wants  of 
the  localities.  One  can  readily  see  the  great  many  advantages  that 
this  method  possesses,  from  the  fact  that  it  requires  neither  road  to  be 
built  nor  expensive  machinery;  that  it  can  be  run  afc  all  seasons  of  the 
year,  even  when  there  are  five  or  eight  feet  of  snow  ou  the  ground ;  that 
it  can  be  rapidly  and  cheaply  constructed  in  the  worst  possible  country ; 
and  that  when  there  is  sufficient  grade,  not  only  does  it  ran  itself  by 
gravitation,  but  produces  a  motive  power  at  both  ends  of  the  line. 
Buuuing  at  four  miles  per  hour,  the  boxes  are  carried  down  at  one  side 
of  the  posts  and  up  the  other,  400  to  the  mile,  each  delivering  fifty 
pounds  of  ore,  or  ten  tons  per  hour,  ^nd  they  can  be  run  twenty-tour 
hours  per  day.* 

PauPs process. — The  "electric  dry  amalgamating  process,"  introduced 
by -Mr.  Almarin  B.  Paul,  of  San  Francisco,  has  been  tested  in  a  number 
of  localities  within  the  ^ast  two  years;  and  though  the  reports  of  its 
value  vary,  it  is  but  fair  to  say  that  the  inventor  has  received  many 
tertificates  of  a  very  positive  and  favorable  chara«ter,t 

"This  device  is  more  fully  described  in  a  separate  chapt«i:  of  the  present  report,  q.  v. 

t  Tim  lateat  in  date  of  these  is  given  berotrith : 

Dun  Glen,  Nevada,  MiireA,  1872. 

Mr.  Ai^MARiN  B.  Paul — Sm;  Yours  asking  for  statement  of  testa  matle  at  Spragae  & 
Co.'s  new  mill  at  tliia  place  is  receivad,  and  we  liere  cheerfully  comply  as  follows  r  We 
reduced  ^  tons  of  ore  from  the  Auljnra  mine,  owned  by  Messrs.  Wright  &  Wentworth, 
containing  1i>esideB  );o]d  and  silver,  magnetic  iron,  cai'bonat«  oxide,  aod  snlphurot  of 
lead,  and  has  always  V>een  considered  ot  a  very  refractory  nature.  The  32  tons  worked 
by  your  process  paid  8107  per  ton.  Eleven  tons  of  same  ore  worked  in  pans  paid  $53 
per  ton.    The  bnllion  froiu  your  process  mna  as  hi^h  as  989-1,000  line. 

We  also  worked  the  tailings  of  a  lot  of  20  tons  ot  ore  from  the  Monroe  mine,  which 
ore  in  the  first  instance  was  i-educed  1>y  battery  and  pan  process,  at  Esse-Y  Mil!,  and 

Eaid  $8.14  per  ton.  The  tailings  from  this  lot  yielded  by  your  process  $393,27.  The 
nllion  per  battery  and  pan  working  was  584  fine ;  by  yonr  process,  as  per  certifi- 
cates of  San  Francisco  Assaying  and  Befining  Work^  was  2W  fine.  The  loss  of  mer- 
cury was  less  than  half  a  pound  per  ton. 

We  also  made  a  test  on  a,  small  lot  of  iron  sulpbnrets  from  Monroe  mine,  very  closely 
concentrated,  and  which  had  been  previously  worked  by  battery  and  -pan  amalgama- 
tion, and  which  had  been  sal ted,oxidized,  and  workedneveraltimespreviously—eacb  time 
yielding  some  low-grade  bullion.  This  lot  was  treated  by  yonr  process,  and  to  our  aatou- 
isbinent  obtained  more  metal  in  value  than  we  had  gained  by  all  the  several  previous 
■working,  though  very  carefully  done.  The  bnllion  by  last  w^orkipg,  as  per  certificate 
of  Calilornia  Assay  office,  was  999-1,000  fine. 

We  have  now  commenced  on  the  "  Lang  S^e"  ore,  from  a  mine  belonging  to  the 
"Great  Central  Mining  Company  of  San  Francisco,"  the  results  of  which  speak  more  for 
yonrproceBs,andthegreatrevolution  the  system  is  likely  toiuaugnrate,  and  of  its  iuesti- 
mable  value,  thaFi  any  tests  we  can  give  you.  That  you  may  fnlly  understand  this  we 
must  particularize. 

In  1863-'4-'5,  the  Lang  Syne  mine  was  worked,  and  in  1864  a  mUl  erected  for  reduc- 
tion of  its  ores,  and  over  $100,000  expended  and  lost.  The  ore  could  not  bo  made 
topay- 

The  operation  was  pronounced  a  failure,  and  the  mill  removed.  Tests  of  ten  and 
twenty  tons  were  a]  so  worked  at  the  Esses  Mill,haviiigallthethenmodemimprovcments, 
with  tike  unsatisfactory  results.  The  mill  just  erected  for  the  working  of  yonr  process 
is  built  upon  the  same  spot  where  the  old  mill  stood.  We  have  now  worked  a  number 
of  tons  of  a  class  of  ore  of  which  there  are  hundreds  of  tons  in  sight,  with  tiie  result 
of  $30  per  ton  and  bullion  966  fine,  being  more  than  double  the  result  obtained  in  the 
other  mills. 

The  same  renewed  life  which  this  locality  has  received  through  the  iutroductiou  of 
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The  process  and  macliinery  are  described  in  Mr.  PaaPs  circular  as 

follows : 

I  start  out  with,  the  idea,  speakiDc  only  of  mill  ores,  that  the  precions  metals,  in 
bnlkof  value,  are  in  the  most  siinpie  bnt  delicate  conditiona,  and  require  thoroughness 
in  reduction,  cace,  and  chemical  afflnities,  to  unlock.  That  in  their  metallic  state  they 
arciiiuascd  in  their  matrix  in  atoms  so  minute  that  the  woM"  infinitesimal"  hardly 
expresses  the  fineness.  To  meet  thuse  co'nditions  it  requires  thorough  pnlverization, 
then  delicacy  in  preparation,  amalgamation,  and  precipit-ation.  Yon  -will  understand 
by  this  that  ua  f ar  as  gold  ores  go — excepting  the  advantages  of  calcination — I  regaid 
desnlphnrization,  with  all  its  appliances,  as  an  unprofitalSc  espenditure  of  time  and 
money,  and  oftca  complicating  natnre's  simplicity.  I  would  farther  add  that  chlori- 
natiou  is  only  au  espensive  luode  of  getting  a  high  percentage  of  gold,  wliicL  can  be 
obtained  by  ibo  perfect  working  of  this  system,  at  leas  than  h^f  the  expense.    . 

In  all  ores  are  {nuieous  and  refractory  aubstancea,  atmospheric  or  other  films,  which 
oaat  the  metal  and  create  repulsion  between  it  and  the  mercnry.    Au  increase  of  theac 


18  films, 


repulsive  elements  takes  place  where  the  grinding  of  ore,  iron,  and  mercury  a 
ried  on  together.  There  is  suiKeient  evidence  to  establiah  this  ijoint — every  intelligent 
miner  has  experienced  it.  I  mast,  however,  for  the  less  experienced,  quote  from  one 
in  high  authority,  (Overman,  p.  280 :)  "All  metals  appear  to  have  a  tendency  to  fioat 
in  water,  when  in  fiiie  particles,  some  more  that)  others.  This  is  caused'  by  a  particle 
of  gas,  either  air  or  water  gas,  adhering  to*  the  partides  of  metals,  which  causes  it  to 
be  Ugkt  and  float.    Precious  melale  appear  to  posseil  more  of  thie  quality  than  otJiei-s," 

Again,  the  same  author  says:  '■Goldlsby  far  heavier  than  silex,  but  we  may  observe, 
by  menus  of  a  microscope,  a  multitude  of  fine  particles  of  gold  suspended  in  water, 
when  we  cannot  detect  the  slightest  particle  oi  silicious  matter."  To  sum  np,  as  has 
been  well  expressed  by  anotlier;  "We  have  too  long  attempted  to  do  by  brute  force 
what  must  be  done  with  care  and  the  gentle  persnasion  of  affinities." 

The  practical  working  of  the  process  ia  as  foliowa;  The  ore  is  first  heat-eel,  dried, 
then  r^uced  dry  by  such  macliinery  as  l>est  suits  the  viewa  of  parties  and  accomplishes 
the  object  of  bringing  the  ore  to  the  fineness  of  No.  14  wire  cloth.  The  crashed  ore  is 
then  conveyed  to  an  iron  pulverizing,  preparing,  and  self-discharging  barrel,  where  it 
is  pulverized  to  flout  in  fineness  and  prepared,  for  amalgamation,  under  heat.  By  heat, 
jriction,  and  chemicals,  it  is  pat  in  what  is  termed  an  infiniteaimal,  electrical,  live,  aud 
pare  condition.  '  Thus  there  is  a  combustion  of  all  gases,  destruction  of  rebellious  A. 
and  expnision  of  atmospheric  dampness,  instead,  of  which,  are  created  the  greatest  ac 
itj,  attraction,  and  cohesion  between  the  precions  metala  only  and  the  mercniy. 

The  ore  thus  prepared  being  so  fine  and  light,  and  the  metal  to  be  operated  upon 
infinitesimal,  the  question  now  oomea  how  to  produce  effectual  contact  for  amalgama- 
tion. To  meet  this  point  the  ore  is  conveyed  in  its  dry,  heated,  prepared,  and  electri- 
cal condition  to  an  iron,  wood,  or  earthen  cylinder,  to  which  is  added  Arom  20  to  25  per 
cent,  in  weiglit  of  mercury.  The  condition  of  the  ore  /aiaes  the  temperature  of  the 
mercury,  lessens  its  density,  increases  ita  volume,  and  the  result  is,  the  01*0  and  mercury 
play  together  like  water,  and  create  tlie  moat  thorough  and  complete  intermingling. 
So  perfect  is  the  blending,  that  on  esamiuatioo  with  the  naked  eye  hardly  a  particle 
of  mercury  is  disclosed,  notwithstanding  the  pereenta^  to  ore  is  so  large.  The  mer- 
cury, in  this  finely-divided  state,  having  tteen  in  cootmuous  motion,  rolling  over  and 
over  on  the  suriiico  and  through  the  entire  mass  during  the  one  hour  given  for  amal- 
gamation, it  is  reasonable  to  suppose  has  efiectiially  done  its  work,  and  that  the  precious 
luetils,  no  matter  how  fine,  cannot  escape  a  contact  in  this  searching. 

The  harmony  created  between  precious  metals  and  mercqry  is  finely  illustrated  by 
the  fact  that  the  baser  metals  are  placed  in  antagonism,  and  consequently  leaye  the 
mercury  free  from  the  fouling  or  sickening  properties  of  thS  ore,  no  matter  what  it  con- 
tains.   It  will  bei  observed,'  too,  that  every  infinitesimal  particle  has  had  its  weight 

your  radically  improved  system,  we  are  certain  cam  be  extended  to  others  similarly 
situated  by  the  introduction  of  your  mills. 

We  will  add  that  we  have  no  difficulty  in  saving  the  mercury,  and  assert  that  the 
loBs  on  all  ores  can  bo  bruusht  within  that  of  pau  amalgamation,  and  ordinarily  very 
cMisiderably  less.  Under  all  circumstances  it  ia  bright,  active,  and  pure,  and  is  used 
over  and  over  again  without  any  cleansing  or  retorting. 

Your  self-feeding  and  self-discharging  pulverizing  barrel  is,  without  exception,  one 
of  the  most  complete  reducers  tliat  we  lave  ever  seen.  Its  capacity  is  fuUy  equal  to 
yonr  estim.itea  of  it,  receiving  ore  ftoni  No.  14  wire  cloth. 

Tlie  pulverizing  of  ore  by  qnart?-,  instead  of  iron,  is  not  only  cheaper  bnt  much  better. 

If  desirable,  we  will,  at  any  time,  give  results  of  onr  working. 

Yours,  SrRAGUE  &  CO. 

Sttperintoidenf  of  Sprague  4'  Co.'s 
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iu-sreased  by  contact  with  mercury,  besides  being  piaced  in  a  state  to  receive,  more 
actively,  the  precipitating  element. 

The  operation,  it  will  be  admitted,  is  so  far, perfectly  done,  and  the  next  question  is 
the  separatinj?  of  this  mingled  mass.  To  accomplish  this,  the  ore  from  the  amalgiimat- 
iug  barrel  is  discharged  into  a.  large  wooden  settler,  of  especial  coustrnetion,  and  where 
water  for  the  first  time  is  iolrodnced.  The  greater  portion  of  niercnry,  conying  the 
pKoiona  metals,  is  soow  pi'ecipitated  and  collected  for  drawing  off  into  a  receiver.  The 
lighter  portions  of  mercnry  aod  metal,  in  due  time  are  drawn  off  into  an  eleelrie  set- 
tler, -where  they  are  precipitated  by  electricity  upon  the  principle  of  eleotro-platin^ 
excepting  there  is  no  adhorenee  of  met-al  or  mercury,  both  of  which  are  drawn  off 
tooether.  The  residue  is  then  allowed  to  flow  off  as  ivastage,  or,  if  desired,  for  con- 
centration of  base  metals.  A  oue-thousaua-ponnd  charge  is  worked  every  hour,  and 
yet  every  one-thousand-ponnd  charge  has  over  four  hours  of  varied  treatment. 

It  will  be  observed  that  though  considerable  mercury  is  used,  it  does  not  involve 
having  so  large  au  amount  on  hand  as  at  first  thought  would  seem,  in  consequence  oi 
its  being  in  contiunous  use. 

There  are  other  essential  points  of  equally  practical  character,  but  which  are  only 
given  to  those  who  engage  in  working  the  process,* 

Cost,  weight,  and  expeksk  of  wokkino. — By  way  of  giving  definite  data  as  to  ex- 
pense of  machinery,  I  will  contract  to  furnish  in  San  Francisco,  until  further  notice, 
all  material-(out8ide  of  power  and  timber)  requisite  for  working  according,  and  up  to 
luy  idea,  which  embraces  crushers,  pnlverizing,  preparing,  and  amalgamating  bari'els, 
electric  settlers,  concentrators,  shafting,  gearing,  pulleys,  belts,  boxes,  bolts,  copper, 
zinc,  conveyers,  and  bolters,  as  follows : 

For  mill  of  l^-ton  capacity  per  24  honrs ^''2?? 

For  mill  of  3-ton  capacity  per  24  honrs hj^n 

For  mil!  of  6-ton  capacity  per  24  hours J'YtS 

For  mill  of  12-ton  capacity  per  24  hours 5,  fiOO 

For  mill  of  24-ton  capacity  per  24  honrs 10,000 

Royalty  is  included  iii  the  above  flgurcia.  Or  parties  can  have  the  machinery  bnilt 
on  my  order  and  after  my  plans,  at  such  fonuderies  as  best  suit  their  bnsiiiess  and  local 
relations,  by  allowing  my  chaises  for  patents,  which  are  set  at  low  figures,  aa  the 
above  estimates  show. 

By  way  of  further  insight,  I  give  the  following  as  a  close  though  approximate  esti- 
mate of  weight,  power,  cost  per  ton  of  working.  Of  course  these  figures  vary  according 
to  locality,  wood,  ind  labor  • 

■Weight  Power.    Coat  per  ton  of  worting. 

14-ton  mill  ii  ton''       5  horse.         S?  50  to  |10  00 

3-ton  mill  4^  toni       S  horse.  5  00  to     7  50 

6-ton  mill  ,  7    tons     15-horae.  4  00  to     6  00 

12-ton  mUl  1^   tous     25  horse,  3  50  to     4  50 

24-ton  milt  94    tons.    45  horse.  3  00  to     4  50 

The  putting  «p  of  machinery  is  not  expensive  it  being  mainly  framing  timber. 

lofler  no  objections  to  stamp  batteiies,  on  the  oontrar(  for  larger  mills  the  addi- 
tional cost  has  an  equivalent  for  woik  executed  for  pnlvenzers. 

Stamping  machinery  of  niiUs  already  erected  can  at  a  smiU  expense  be  changed  to 
answer  mv  purpose  as  reducers 

The  pnnoipal  objection  beretotore  nrged  against  drj^  working  is  dnst.  This  I  have 
overcome  by  using  incased  batteries  or  crushing-machines,  then  pnlverizing  ore  in  in- 
cased barrek,  which  are  both  self-feeding  and  self- discharging.  Prom  this  barrel  the 
ore  is  conveyed  mechanically  and  deposited  in  anothtor— the  amalp;amating  barrel — 
which  is  closed  during  the  operation  of  araalgaroating.  From  this  it  is  delivered  into 
a  closed  hopper,  and  fiom  thence  gradually  into  settlers,  all  being  performed  with  au 
e  and  cleanliness  not  found  in  any  mode  of  working. 
Jhe-ijstemhasagreat  advantage  where  water  is  scarce, 

may  be  rated  according  to  the  amount  of  water  for  power.    _._... 

own  ideas  as  to  what  machinery  is  best  suited  to  their  wants  and  circumstances,  ahd  as 
some  may  desire  single  portions  which  make  up  the  process  as  a  whole,  to  accommo- 

*  Thia  deBcripiion  ia  not  safllciently  defiuite  to  parmit  a  aiBCiiesion.  The  thooretioal  oinlaDationa  arc 
partly  uatatcingible  and  partly  untenable.  The  prodnotion  of  very  fine  bnllion  is  not  of  ilBOlfft  proof 
of  thoronffh  BiCraction,  bnt  raUier  an  indiCBUon  to  the  conii'aiT,  purticnUrlyin  flilver  ores.  I  am. 
liiolined  to  aeorlbe  aiiy  piaotioal  succaas  wLich  tUe  procosa  may  have  achtcved,  *"  ">"  «""  ""  pmshinir. 

tht  uae  of  chemicalr  — '  ■"-  ' "■-  ■*  "' -"~.i"n~n=  ™,,>i™.» 

that  tbeae  metliods 
seen  atboroi  '  " 
bsUevathati 

-— --.  -— lOfl  ami  tnat  it  worKa  eqiinTiv  wen 

tcdij  -B-ittiont  fonndntion.-K,  W.  E. 


The  -lystem  has  a  great  advantage  where  water  is  scarce,  as  the  capacity  of  machinery 

ay  be  rated  according  to  the  amount  of  water  for  power.    Mill-owners  having  their 

ifhat  machinery  is  best  suited  to  their  wants  and  circumstances,  ahd  as 

I  single  portions  which  make  up  the  process  as  a  whole,  to  accommo- 

L  ia  not  safllcientl.T  defiuito  to  parmit  a  diBCnesion.  The  thooretioal  oinlanataona  arc 
e  and  partly  untenable.  The  prodnotion  of  very  fine  bnllion  is  not  of  ilBOlfn  proof 
tion,  but  raUier  an  indication  to  the  conii'ary,  purtionUrlyin  ailver  ores.  1  am. 
jiy  piaotioal  succaas  wbidi  the  procosa  may  liavo  aclitcved,  to  tbo  flue  dty  onisLiJng, 
Is,  and  the  larne  quantity  of  meronry  continnolly  employed.  Bnt  oil  inillnien  Jamw 
h»vo  iliBir  drawbars,  in  cusb.  inooBTenienoe,  and  othei  respects.  I  have  never 
scoBsiDn  of  the  eoonomioal  teeults  of  thia  prooSBB ;  and  though  I  am  prepared  to 

...  — L_...  _, . ......... —  1- ibH  behalf,  tfiat  it  m- 

.0  matter  what  baae 
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thorough  diacoBsiDn  of  the  eoouomioal  teeults  of  thia  prooeaB ;  and  though  I  em  prepare 
'     .  ibmay  be  advnntaseoua,  nadoc  certolu  oirenmBtanoes,'  the  Claims  in  its  behalf.  thaCil 
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Aa,te  tliea©  views,  I  will  sell  separately  electric  settlers  singly  or  in  pairs,  (fls  tliey  ahotild 
proiierly  go.)  These  settlers  precipitate  ilonr  mercury  and  metal,  by  the  agency  of 
electricity,  and  at  any  time  -within  ten  minntes  can  be  deaned  up  qmte  tiormtghtg 
vithout  stopping  laachiners.  The  action  of  electricity  has  a  remarkable  clenntiiDg 
effect  npon  meronry.  Their  efficiency  in  this  respect  is  snch  that  where  ores  cootain 
Bickoning  properties,  they  will  soon  pay  for  thomselFCB.  They  are  also  admirably 
adapted  for  working  slums  from  mills;  and  for  gathering  the  flonr  mercury  therein 
they  are  saperior  to  anything  ever  introduced. 

The  aelf-feediug  and  self-discharging  pulverizing  barrel  is  another  desirable  article. 
It  is  well  nnderstood  by  quartz  miners,  that  down  to  a  certain  size,  stamps  or  cruBlieis" 
are  the  mo?t  ofBcient  reducers;  but  for  redactiou  to  a  powder  at  a  practical  expense, 
great  difficulty  has  been  experienced,  on  account  of  slowness  and  large  power  required, 
lu  these  barrels  tliese  drfects  are  remedied  in  consequence  of  making  it  both  self- 
feeding  and  self -discharging. 

It  takes  but  littlo  power,  comparatively,  from  the  fact  that  but  little  ore  is  required 
at  a  time,  it  going  in  at  the  ratio  at  which  it  is.discharged. 

Again,  on  account  of  there  being  a  less  amount  of  ore  at  a  time  for  reduction,  a  less 
amount  of  reducing  iron  is  required.  Again,  more  work  ia  executed  at  less  expense, 
fi-om  the  fiict  that  ore,  as  soon  as  reduced  to  its  given  fineness,  is  out  of  the  way,  leaving 
BO  idle  work  to  be  done.  This  barrel  can  b«  made  of  any  size  to  work  from  one  ton  to 
tn'enty  tons  per  day,  and  to  reduce  to  any  given  fineness  from  No.  20  wire-cloth  to  100. 
It  is  mad©  for  sti'ength  and  work,  and  will  rednce  faster,  cheaper,  and  with  lesH  expense 
for  wear  and  tear,  than  any  class  of  pnlverizing-machinery.  In  fact  I  am  convinced 
that  where  power  is  no  expense,  the  cheapest  way  of  reducing  quartz  below  a 
given  fineness  is  by  attrition,  and  making  quarts  reduce  quartz,  iu  these  self-feeding 
and  self-discharging  pulverizing  barrels. 

This  system  is  secured  by  four  letters-patent,  issued  June  29, 1369 ;  October  19, 1869 ; 
Aprils,  I8J0;  May  10,  1870. 

AvibUr's  blow-pipe  furjiace. — This  apparatus  -was  patented  dnring  the 
year  by  Mr.  Stephen  S.  Ambler,  of  Monitor,  Alpine  Connty,'  California. 
it  lias  not  yet  beeu  successfully  put  in  practice,  tliough  several  furnaces 
of  the  kind  are  reported  as  in  course  of  construction  in  California  and 
Kevada.  The  following  description  is  taken  substantially  &om  the  Sci- 
entific Press  of  San  Francisco. 

The  main  principle  in  this  furnace,  which  differs  from  those  of  ordi- 
nary construction,  is  that  a  stream  of  heated  air  is  passed  into  the  ore 
without  any  loss  of  oxygen  by  combustion,  and  that  the  wood  is  con- 
verted into  charcoal  before  it  reaches  the  fires,  to  be  used  as  fuel.  These 
are  two  important  points.  Generally  when  air  is  introduced  it  passes 
through  the  fire,  thereby  losing  a  large  proportion  of  its  oxygen;  by 
the  use  of  this  furnace  all  of  it  is  utilized,  from  the  fact  that  it  is  merely 
heated,  not  burned.  This  excess  of  oxygen  prevents  concentration  or 
melting  of  the  sulphurets  in  the  cylinder,  another  point  of  great  impor- 
tance. When  the  ore  contains  a  large  proportion  of  sulphurets,  the 
heated  air  may  be  passed  over  it  by  means  of  the  blower  and  pipe  and 
they  may  become  more  completely  oxidized,  whereas  if  only  a  smiUl  pro- 
portion of  sulphurets  are  present,  the  air  can,  by  means  of  the  dampers, 
be  turned  under  the  grate  into  the  fire.  These  draught  can  be  regulated 
at  wUl  to  throw  either  all  or  a  certain  portion  of  the  air  in  the  direction 
required,  either  into  the  fire  or  the  revolving  cyliader  containing  the 
ore,  according  to  the  class  of  ore  under  treatment.  The  hot-air  cham- 
ber is  arranged  so  as  to  permit  the  introduction  of  a  jet  of  steam,  or  of 
water  which  is  instantly  converted  into  steam,  and  aid  in  the  decompo- 
sition of  certain  classes  of  ores. 

In  order  to  explain  this  more  fully,  reference  is  made  to  the  accom- 
panying cuts,  of  which  Fig.  1  is  a  side  elevation,  and  Fig.  2  a  plan. 

A,  represtmts  the  furnace,  constructed  of  brick  iu  the  usual  man- 
ner which  is  provided  with  a  grate  over  the  lower  door,  and  above 
■which  is  the  carbonizing  chamber,  E.  This  chamber  is  kept  con- 
stiintly  filled  with  wood  which  is  fed  through  the  upper  door,  G.  When 
the  doors,  C  and  JD,  are  closed,  the  wood  in  the  upper  part  will  be  ear- 
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bonized  or  converted  into  charcoal,  and,  as  the  flre  below  burus  ont, 
the  <iharred  or  carbonized  wood  will  settle  dowu  and  continually  feed 
the  flre.  At  the  back  of  the  chamber,  E,  is  a  hot-air  chamber,  P,  into 
which  the  heat,  gases,  and  flame  Irom  the  chamber,  JJ,  and  also  steam, 


when  desinble  pass  through  the  flue,  g.  A  blast  pipe,  A,  enters  the 
chamber,  F,  at  about  an  equal  height  with  the  flue,  g,  while  a  bnmcb- 
pipe,  I,  passes  to  the  front  and  enters  the  chamber,  £^,  so  as  to  deliver 
its  blast  directly  nnder  the  flre  in  the  grate.  The  blasts  from  these 
pipes  are  regnlited  by  dampers,  j,  f.  When  the  damper  of  the  pi^ie,  h, 
IS  closed,  and  the  damper,  f,  opened,  the  blast  will  be  delivered  upon 
the  grate,  and  areduciug  flame  i)roduced  which  will  pass  through  theflue, 
g,  into  the  chamber,  F,  and  when  the  damper,  j,  is  opened,  oxygen  will 
be  supplied  to  the  revolving  cylinder,  K,  which  contains  the  ore,  through 
the  chamber,  F,  and  an  oxidizing  heat  produced.  lu  communication 
with  the  chamber,  F,  opposite  the  blast-pipe,  ft,  is  the  revolving  cylin- 
der, K,  into  which  tbe-ore  is  fed  through  the  hopper,  L,  so  that  as  the  ore 
meets  the  blast  and  heat  from  the  chamber,  F,  it  will  he  carried  into 
the  revolving  cylinder,  and  there  subjected  to  heat  and  roasted  while 
passing  through.  In  connection  with  the  furnace.  A,  and  revolving 
cylinder,  ff,  is  the  dust-chamber,  B.  The  heavy  ore  passes  from  the 
cylinder,  K,  into  this  chamber,  and  is  taken  away  from  the  doors  below. 
The  liglit  dust  is  carried  by  the  current  of  air  against  the  revolving  per- 
forated disks  in  0,  one-half  of  which  are  submerged  in  water.  These 
disks  permit  the  passage  of  air,  but  the  wet  surfaces  catch  the  dust, 
which,  by  the  revolution,  is  carried  under  the  water  and  washed  off  into 
the  vat  below,  where  it  can  be  taken  out  when  required. 

The  process  of  feeding  the  wood  into  the  closed  chamber,  where  it 
may  be  subjected  to  heat  without  au",  is  an  important  improvement,  and, 
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as  can  be  seen,  it  will  descend  to  the  fire  as  it  is  needed.  The  cylinder 
is  worked  by  friction  gearing.* 

Boelc-drilting  mackiim- — This  class  of  inventions  was  introduced  in 
California  in  1870,  and  is  now  extensively  used  in  this  and  adjoining 
States  and  Territories.  The  only  machines  of  this  descrit>tioii  in  use  in 
California  are  the  diamond  drill  (Leschot's  patent,  as  improved  by  Sev- 
erance &  Holt)  and  the  Blatchley  drill,  invented  by  Dr.  Blatchley,  of 
San  Fraiicis(M),  the  Burleigh  drill  used  in  the  eastern  States  and  in 
Colorado  never  having  been  introduced  here.  To  the  successful  opera- 
tion of  these  drills  we  are  iu  a  great  measure  indebted  for  the  recent 
investment  of  capital  in  and  consequent  development  of  our  great 
mineral  resources.  By  the  use  of  these  machines  bed-rock  tunnels  can 
be  run  in  from  one-half  to  one-sixth  of  the  time  required  by  hand-drill- 
ing, so  that  one  of  the  greatest  objections  to  this  kind  of  mining  (the 
great  length  of  time  required  to  drive  a  long  tunnel)  is  obviated.  All 
over  the  Pacific  coast  are  innomerable  mines  that  will  almost  pay  for 
working  by  the  ordinary  method,  which,  by  the  use  of  these  drills,  ciui 
be  made  to  yield  a  large  proflt.  A  cheap,  simple,  durable,  and  efficient 
rock-drill,  whereby  the  power  of  fifty  or  one  hundred  men  can  be  con- 
centrated in  driving  one  drift  or  tunnel,  has  long  been  a  desideratum, 
and  has  long  exercised  the  ingenuity  of  our  mechanics  and  miners.  The 
system  of  drilling  by  machinery  used  iu  the  construction  of  large  tun- 
nels, such  as  the  Hoosac  and  the  Mount  Cenis,  was  not  adapted  to  our 
mining  tunuels,  which  are  rarely  more  than  6  by  4  feet  in  dimensions. 
The  gi-eat  difflcultywas  in  the  application  of  power.  Steam  was  tried, 
but  the  pipes  conveying  steam  to  the  drills  at  the  face  of  the  tunnel 
created  an  unbearable  heat  in  the  tunnels,  and  this  plan  was  abandoned. 
Compressed  air  was  next  tried,  with  better  results,  but  the  construction 
of  compressors  involved  a  great  additional  expense,  which  neutralized 
the  utility  of  drilling  by  power.  We  have  reason  to  believe  that  all 
obstacles  have  now  been  overcome  by  the  use  of  water  under  pressure 
as  a  motive  power. 

Tlw  diamond  drill. — A.  J.  Severance,  after  two  years  of  constant  labor 
and  experiments  in  building  and  running  the  diamond  drill  in  tunnels 
and  open-cut  i-ock-work,  has  at  last  brought  this  drill  to  a  high  stat«  of 
perfection.  He  has  been  engaged  in  running  some  of  our  iiardest  bed- 
rock tunnels,  and  has  proved  by  actual  demonstration  that  he  has  run 
the  same  tunnel  many  hundred  feet  with  one  of  his  improved  drills  at 
a  cost  of  $30  per  foot,  the  same  tunnel  costing  by  hand-labor  $46  per 
foot,  besides  running  twice  the  number  of  feet  per  month  as  was  run  by 
hand.  By  recent  improvements  his  drills  can  be  placed  at  any  angle 
and  adjusted  so  as  to  be  able  to  bore  holes  in  any  desired  direction  as 
easily  as  by  hand-drilling ;  and  during  the  last  400  feet  run  iu  a  tunnel 
H  by  9J,  not  a  hole  was  drilled  by  hand-labor.  Heretofore  these  drills 
have  been  run  by  compressed  air,  or  by  steam  power;  bat  recent  modi- 
fications have  been  made  by  him  doing  away  with  the  great  cost  of  an 
air-compressor  or  steam-power,  aud  in  its  place  the  application  of  water- 
power  has  superseded  steam  or  air.  This  has  been  accomplished  by 
attaching  an  ordinary  hurdy-gurdy  wheel  or  a  small  turbine  upon  the 

*  There  is  no  featnre  in  this  furnace  which  can  fairly  he  called  oew,  taken  hy 
itself.  Eisaa  ordinary  gas-genetator;  the  iutrodmotion  of  air  to  the  oarhoaic  oxiile 
from  the  generator  ia  neceeaarily  involved  in  the  use  of  the  latter ;  and  tho  use  of  the 
cvlinder  is  eiiually  finniliar.  Novelty  may,  however,  be  claimed  for  this  combination 
of  well-known  contrivauceB,  But  it  ia  open  to  another  objection,  wbioh  concerns  me 
more  than  any  qnestion  of  novelty.  It  is  an  arrangement  for  precaring  a  blow-pipe 
heat  when  no  euoh  beat  ia  required,  indeed,  for  a  proceaa  (namely,  that  of  roasting)  to 
which  anch  a  heat  is  fatal— E.  W.  B. 
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"back  end  of  the  ear,  upon  the,  front  end  of  which  the  drills  are  firmly 
secured.  The  drill-car  is  made  to  suit  the  same  track  as  the  rock-car, 
and  when  eight  to  twelve  boles  are  bored  the  drill  is  disconnected  hy 
detacliiug  the  feed-hose,  (rubber  or  canvas,  three  inches  in  diameter,} 
which  simply  connect®  the  water-pipe  to  the  nozzle,  which  plays  upon 
the  water-wheel,  and  is  geared  to  the  drills  upon  the  front  end  of  the 
car.  The  car  is  then  run  back  to  a  chamber  in  the  tiyinel,  the  holes 
loaded  and  filled,  or  exploded  with  a  battery  simultaneously,  thus  util- 
izing the  whole  force  of  the  powder.  As  maAy  as  663  cubic  feet  of  loose 
rock  have  heen  obtained  by  a  siugle  shot  of  twelve  holes  in  a  tunnel  6J 
by  Oi  teot.  This  new  method  of  using  water-power  in  the  tunnel  has 
conipleWly  satisfied  the  miners  that  the  year  187X  has  been  a  year  of 
progression  in  mining, and  that  the  day  is  now  close  at  hand  when  their 
tunnels  can  be  run  much  cheaper  and  at  a  great  saving  of  time,  most  of 
the  mines  havingalready  hydraulic  pressure  by  means  of  ditche8,afi"ord- 
ing  them  plenty  of  water.  The  amount  of  water  required  depends  upon 
the  head  obtained.  Por  a  two-drill  machine,  under  300  foot  head,  about 
ten  to  fifteen  miners'  inches  is  sufficient;  but  the  more  bead  the  less 
water  is  required.  The  water  may  be  taken  from  the  ditch  at  any  dis- 
tance from  the  drill,  and  conveyed  down  to  the  mouth  of  and  up  the  tun- 
nel to  the  drill  at  the  face  of  the  tunnel,  and  it  may  be  conducted  through 
a  4  or  6-inch  pipe,  made  of  I^o.  10  to  24  iron,  according  to  the  amount 
of  pressure  at  baud.  Two  macbiues  just  sold  to  the  Union  and  Amer- 
icaJi  Companies  in  Nevada  County  are  being  run  mider  300-foot  pressure. 
Where  there  is  no  natural  head  of  water,  one  can  easily  be  created  by 
means  of  Knowles's  patent  steam-pump,  which  can  be  placed  at  the 
mouth  of  the  tunnel  and  supplied  with  water  by  means  of  a  small  res- 
ervoir, thus  pumping  the  water  up  the  tunnel  through  a  pipe  against 
the  wheel,  the  water  thus  running  back  into  the  reservdir,  and  being 
pumped  over  and  over  again  without  exhausting  the  supply.  A  trial 
was  made  recently  at  the  Miners'  Foundery  in  San  Francisco  lor  the  ben- 
efit of  mining  and  scientific  men.  The  pump  used  was  a  small-sized 
Knowles  puuip,  steam-cylinder  10  inches,  water-cylinder  5  inches;  press- 
ui*  raised  upon  the  pump  70  pounds — equal  to  about  150  feet  of  water- 
head;  and  two  drills  were  run  at  the  same  time  through  hard  granite, 
boring  a  1^  inch  hole  at  the  rate  of  one  inch  per  minute.'  Mr.  Sutro,  of 
the  Sutro  tunnel,  with  his  engineer,  witnessed  the  workings  of  the  drill, 
and  at  once  purchased  one  for  his  tunnel,  which  no  doubt  will  save  at 
least  three-fourths  of  the  time  required  over  baud  labor.  This  new  ap- 
plication has  overcome  all  doubts  and  difBculties  in  the  way ;  tunnels 
are  being  run  which  for  years  have  been  abandoned,  and  new  ones  are 
started. 

The  Diamond  drill  is  now  in  use  in  tunnel  operations  at  Smartsville, 
Yuba  County ;  the  Union  Gravel  Company's  ground,  Nevada  County ; 
the  American  Company's  ground,  North  San  Juan ;  Nevada  County, 
Oregon  City,  Butte  County;  the  Taeff  and  Franklin  ground,  Dutch 
Flat,  Placer  County,  and  in  many  other  localities  in  perpendicular  boring 
for  prospecting  purposes,  or  in  boring  for  water.  Some  details  of  its 
operations  in  running  tunnels  will  be  found  in  this  report,.where  oper- 
ations at  Smartsville,  Yuba  County,  are  described. 

During  the  publication  of  this  report  a  novel  and  important  applica- 
tion of  the  Diamond  drill  has  been  successfully  made  at  Saint  Clair, 
Pennsylvania,  in  the  sinking  of  deep  shafts.  This  will  be  fully  described 
in  my  next  report ;  in  this  place  I  can  only  say  that  the  peculiarity  of 
the  method  consists  in  boring  a  large  number  of  holes  from  the  surface 
to  the  full  depth  of  the  proposed  shait,  unless  tbis  is  too  gi'eat.    Three 
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hnndred  feet  is  the  depth  of  tbe  holes  in  the  shaft  referred  to.  Tbese 
are  then  filled  up  with  sand.  When  the  drilling  is  over  the  machines 
are  removed,  and  blasting  commences.  Four  tfeet  of  the  sand  is 
removed  with  a  common  sand-pump  from  the  upper  pait  of  each  hole, 
and  one  foot  of  clay-tamping  is  put  in.  This  leaves  an  ordinarj'  three- 
foot  hole,  which  ia  blasted  out,  (with  dualirie  or  giant  powder.)  ibe 
interior  holes  are  fired  first,  and  afterwards  those  which  have  been 
bored  in  the  cornera  and  along  the  sides  of  the  shaft.  This  process  is 
repeated  until  the  holes  have  been  "  used  up,"  and  the  shaft  is  down  to 
the  bottom  of  the  borings.  If  additional  depth  is  desired  the  machinea 
are  set  at  work  again,  and  a  new  set  of  deep  borings  is  made.  The 
aides  and  corners  are  found  to  be  remarkably  true  and  smooth,  ine 
drills  here  used  are  not  aniiular,  but  have  full  convex  heads  m  whieli 
the  diamonds  are  set,  and  which  are  pertiirated  to  permit  the  passage  ot 
water.  A  stream,  passing  down  through  the  tube  used  as  a  dnll-roci, 
and  up  on  the  outside  of  this  tube,  keeps  the  hole  clean  and  the  dnll-heatl 
cooL  The  expense  and  the  time  required  for  sinking  a  shaft  are  by 
this  method  both  greatly  reduced.  The  average  rate  of  drilling  has 
been  34  feet  per  day,  the  maximum  thus  far  for  a  single  machine  being 
67  feet  in  8  hours.  The  shaft  has  been  blasted  oat  at  the  ratuof  over 
25  feet  per  week.  Mr.  M.  C.  Bullock,  engineer  of  the  American  Diamond 
Drill  Company,  CI  Liberty  street,  New  York,  is  one  of  the  patentees  of 
the  process,  and  Mr.  Henry  Pleasants  is  the  engineer  in  charge  ot  the 

Tiw  BlateM^  dnlL— This  drill,  which  was  briefly  noticed  in  my  last 
report  israpidlygrowinginfavor.  Ithasbutreeentlybeeuperfected,an<l 
is  unlike  any  other  rock-drill,  both  in, principle  and  construction.  It 
oi>erates  bv  percussion,  and  the  blow  is  like  that  of  the  churn  drill.  It 
gives  from*  three  to  six  hundred  blows  per  hiiuute  of  as  gre-at  a  foree  as 
the  drill-poiub  will  sustain.  This  is  a  greater  degree  of  speed  than  has 
heretofore  been  obtained;  consequently  it  drUls  more  rapidly  than  it 
has  been  possible  to  drill  before  this  machine  was  invented.  It  has  an 
automatic  feed,  whereby  the  drill  is  fed  forward  just  as  fast  as  it  cuts, 
and  no  fiister ;  in  hard  rock,  slowly ;  and  in  softer  rock,  more  rapidly, 
precisely  as  it  is  required  for  Its  most  efficient  operations.  At  each 
blow  the  drill  makes  a  part  of  one  revolution  so  as  to  stnke  m  a  ditierent 
place  at  each  blow,  as  a  miner  turns  his  drill  in  band-drUling.  It  con- 
tains only  about  one-fourth  as  many  pieces  as  other  power-dnUs,  and 
does  not  depend  for  its  action  on  any  springs  or  pivots,  liable  to 
get  out  of  order.  It  has  no  steam  or  air-engines  attached  to  the  dnil 
mth  deUcate  parts  and  nice  adjustments  to  be  destroyed  by  the  concus- 
sion and  recoil  of  the  blow.  The  construction  is  such  that  tbe  connec- 
tions between  the  drill  and  the  driving  machinery  cease  at  the  moment 
the  blow  is  delivered,  so  that  there  is  no  recoil  on  the  machine.  On  this 
account  it  can  be  set  up  in  a  mine  on  a  plank,  and  does  not  require  a 
car  and  heavy  fastenings  to  hold  it  in  place  when  in  operation.  It  is 
estimated  that  a  miner  working  at  ordinary  speed  strikes  twenty  blows 
per  minute ;  but  this  machine  will  strike  five  hundred  in  the  same  time, 
all  of  equal  force,  and  all  precisely  square  against  the  rock,  thus  doing 
the  wosk  of  thirty  iien;  and  as  tour  or  five,  and  even  mote  of  these 
machines  can  be  run  in  an  ordinary-sized  drift  or  tunnel,  at  the  same 
time,  the  work  of  a  hundred  men  can  be  done  in  the  space  where  only 
four  could  work  by  the  old  method  of  hand-drilling.  In  form  it  is  com- 
posed of  two  cyUnders,  the  shorter  and  larger  one  being  placed  on  the 
top  of  the  other.  In  the  small  size,  the  large  cyhnder  in  which  the 
drill  moves  is  twenty  two  mches  in  length  and  three  inches  in  diameter  j 
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it  has  flanges  on  the  bottom  by  whicb  it  is  secured  when  in  operation. 
The  other  cylinder  is  seven  inches  long  and  five  in  diameter,  anti  is 
secured  on  the  top  of  the  other  at  one  end  and  parallel  with  it,  the 
two  being  arranged  somewhat  lilte  the  barrels  of  an  opera-glass.  The 
upper  cylinder  revolves  and  eommunicatcs  a  reciprocating  motion  to 
the  drill.  The  length  of  the  whole  machine,  excepting  the  drill,  is 
twenty-two  inches,  height  eight,  and  the  width  five  inches,  excepting 
the  flanges,  which  are  ten  inches ;  and  the  weight  is  seventy-six  pounds. 
The  drill  is  of  the  length  required  to  reach  the  bottom  of  the  hole,  and 
may  be  of  any  length,  ftom  one  foot  to  six  feet  or  more.  This  small  size 
enables  it  to  be  used  in  aoy  tunnel,  shaft,  or  place  in  a  mine  where  a 
miner  can  enter,  and  is  so  arranged  that  it  will  bore  a  hole  in  any  direction. 
It  can  be  pat  in  operation  in  a  tunnel  in  a  few  minutes  after  a  blast 
is  exploded,  and  before  the  broken  roct  is  removed,  and  while  it  is 
running  the  dSbris  can  be  taken  away.  In  a  small  space  one  mau 
can  operate  one  machine,  hut  in  a  quarry  where  there  is  sufficient  room 
he  can  manage  several.  It  requires  no  more  skill  to  run  it  than  is  re- 
quired to  operate  a  sewing-machine,  and  any  miner  of  ordinary  in- 
telligence can  leam  to  run  it  in  a  eonple  of  days.  It  takes  from  one- 
half  to  one  horse-power  to  run  it.  The  motive-power  can  be  steam, 
compressed  air,  water,  or  horse-power.  In  an  ordinary-sized  tminel  a 
tread-mill  horse-power  can  be  placed  on  one  side  of  tlie  track  in  the 
tunnel,  and  be  moved  in  as  the  tunnel  is  driven  forward.  Where  a  steam- 
engine  is  at  the  surfece,  power  can  be  taken  from  it  to  operate  in  the 
deepest  and  most  extensive  mine. .  Where  a  high  fall  of  water  can  be 
obtained,  a  small  wheel  attached  to  the  drill  gives  a  very  convenient 
power.  This  machine  has  not  been  completed  for  a  sufficient  length  of 
time  to  have  worn  ont  any  of  them,  but  the  first  one  made  has  drilled 
nearly  two  thousand  feet,  and  is  apparently  as  good  as  ever.  All  of  the 
parts  of  the  different  machines  are  alike,  so  that  one  can  be  substituted 
for  another,  making  it  very  simple  to  repair,  in  case  a  machine  should 
get  out  of  order.*  • 

The  Von  Schmidt  drill,  noticed  in  my  report  of  1871,  is  being  con- 
structed for  running  a  tunnel  through  the  Sierra  Jfevadas  for  the  Lake 
Tahoe  Water  Company,  and  though  probably  of  great  utility,  its  merits 
have  not  yet  been  tested  by  actual  experiment. 

The  sale  of  mineral  lands  and  quartz  ledges. — The  investment  of  large 
amounts  of  foreign  capital  in  the  purchase  and  development  of  our 
gravel  mines  and  quartz  ledges  is  to  a  great  extent  due  to  the  opera- 
tion of  the  various  congressional  acts  throwing  the  mineral  lands  in 
the  market  tor  occupation  and  purchase,  whereby  title  may  be  secured, 
instead  of  holding  mining  property,  as  formerly,  subject  to  the  insecure 
tenure  of  local  mining  laws  and  usage.  The  following  table  will  show 
the  extent  to  which  our  miners  have  availed  themselves  of  these  acta : 

•This  account  is  taken  from  atatenieotB  made  in  behalf  of  tho  inventor.  T  do  not 
wish  to  discredit  it,  but  merely  to  say  that  I  have  not  veriiiei  its  claims  by  personal 
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List  of  mines  in  California  surveyed  from  Ovtober,  1870,  to  January,  1672. 


Nmoe  of  mine. 

Conntj, 

Name  of  mino. 

Description. 

0.-,. 

I.ttleYoriolaim 

Placer 

HeTBda. 

BtadleT  &  Gardner 

Placer 

Placet 

&oM  quarts 

El  Dorado 

Horth  tork  aad  Beat 

do 

ult^iJaan 

Kiierdam 

sfvida. 

dS 

Botte 

Pom)  ^  4  omttable 

Hcvada'^ 

Novada. 

BilgE»,Itob*it»&Mo 

do 

He'^^da. 

Puiid  &  Co  a  claim 

do 

Do' 

Fi-auUin  Miner 

Placer 

iSliunlKeaay 
Fucflra 

Gold  qnartz 

Navada. 

WUdcat 

do 

Amador 

nl 

Do 

Oa^X* 

GoldqoaMa 
Qiiictsdier 
Gold  quarts 

Do 
Napa 

PionuerChiet 

Gold  and  ^ 

Lmcoln  South 

Ajnadur 

lortiunrte 

^otnnlhe^1Ia 

JJcTida 

N^ToiknUl 

Ould  quattz 

Luetje  &  Schwartz 

Placer 

^^Do 

LiHLOln 
7  il' 

do 

" 

&'Gnlcb 

ter- 

H^tS"* 

UDLlda 

PlRccr 

Herfldo. 

mCs^RSerson 

Calaveras 

ll?t£v,. 

Gold  quartz 

Do 

Placer 

Tuolumne 

Ptaotr 

Baltic  &aT^ 

Mevoda. 

Gold  quarto 

Calaveras. 

Picayune  Gravel 

do 

Do 

K-nnpdT 

Gold  quarts 

m  Dorado 

il 

Do 

Cfllavetaa. 

do 

Do 

Manhaltan 

PlaoCT 

riaoer 

Blno  JaokeC 

S  H  Dibeiuan 

Hovada. 

Sucrfltea 

Sffirs 

Sonoma. 

Dutch  Flat  and  ITrank 

Phieer 

liulmad 

Im 

AUiHon  BanCb 

do 

Sailor 

do 

Bl  Dorado 

iBlHiU 

QnletsllTei 

El'Sva^do 

Olson  S.  Donaldson 

PUcor 

WnsluDgtna 

Gnldqaartu 

do^ 

wSkeclmm 

do 

Placet 

do 

Cnlavoraa. 

Amador 

Eichdtda 

Pkrer 

Tnolnrono. 

SHples°iLCo 

nTo™ 

Eclipse 

Gold  quarts 

Amidor 

South  Tnbo  Cooal  Com 

-   do 

NoFadH. 

Sl'U 

do 
do 

averas. 

^irpeDt  &  JiciiljH 

feptgnoli 

do 

Amidor 

do 

El  Dorado 

Deadhead  claim 

Placer 

El  Dnrido 

io«u  mk 

Powell 

do 

PUcer 

Total  uliimB  surveyed,  72  Placer,  34 ;  quartz,  33  ;  quicksilver,  4 ; 
« oppct  1  Maiiy  of  these  h  we  been  patented,  and  ou  the  others  patents 
ire  pending 

Statistics  of  quarts-mtlU  and  mining  ditches. — By  the  laws  of  Cali- 
fornia it  is  made  the  duty  of  the  county  assessors  to  return  ea«h  year 
to  the  surveyor  general  of  the  State,  among  other  statistics,  a  list 
of  the  quarta-mills  and  mining  ditches  in  their  respective  counties. 
This  duty  is  very  impeifeetly  and  carelessly  performed,  as  will  appear 
i'rom  an  examination  of  the  returns  for  the  years  1867-*68  and  1869-'70, 
on  page  15  of  the  Mining  Commissioner's  Report  for  1870,  where. 
the  errors  in  these  tables  are  pointed  out  ■  and  commented  on.  I  believe 
the  following  table,  compiled  from  the  surveyor  general's  report  for 
1871,  though  evidently  more  accurate  than  the  two  others  referred 
to,  is  open  to  much  criticism,  and  with  this  explanation  I  give  it  for 
what  it  is  worth.  It  will  be  observed  that  there  are  no  returns  from  two 
of  our  leading  quartz-mining  counties,  Tuolumne  and  Plymas.  Ac- 
cording to  Laugley's  Pacific  Coast  Directory,  the  former  of  these  coun- 
ties has  41  mills,  with  an  aggregate  of  445  stamps^  and  the  latter  19 
mills,  with  an  aggregate  of  233  stamps.  Betums  from  those  counties 
would  have  materially  run  up  the  total  under  the  heading  of  "tons 
crushed,"  and  shown,  by  comparison  with  the  table  of  1867-'68,  a 
great  increase  in  this  branch  of  mining.  The  table  of  1869-'70,  {page 
15,  report  of  1870,)  is  so  manifestly  erroneous  under  this  heading  in  the 
amount  credited  to  Placer  County,  as  to  be  useless  for  comparison. 
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Tubic  of  quart!-miUa  aad  ; 


'ining  ditches,  m  reporiefl  by  siirvenor  qeaeral  of  Califm-ma   for 
the  years  1670  and  1871.  ' '' 


c..„„.. 

„„™„,. 

^^..y..n^. 

No. 

Cl-osU*!. 

... 

Lenga. 

Isr' 

Alpine 

i 

^00 
TO,  BCD 

-13^  OM 

'"sit 

190 

J?ic/ie«. 

Kiamati. -^^.^...v...:.v. ...-:::..""" 

i 

31.  MS 

MM 

190,  MO 
Noretoms. 

vo 

.1 

1 

eoo 

31. 009 

84 

1 

21 66o 

ettmialiHia _ 

■'S 

K^:::::::;;;;;::;::        '----', 

...„ 

Ko  returns. 

S.'MO        IS 

. 

290 

4,614 

eas,si;t 

•  Probably  an  error;  plao 

Great  liisorepandes  eiist  between  these  returns  an4l  the  list  prepared 
iL  A^^'i''^ '"'J"'  <""««<"r.  published  in  last  year's  report,  (pages 
463-469.)  For -instance,  Langley  gives  Amaiior  Oonntj  36  mills  or  9 
more tjan the snrveyorgeneral's  report;  MariposaConntj29mills,belni 
5  less  than  the  surveyor  generals  report.  He  gives  Nevada  74  mills,  to 
M  m  this  table,  and  Placer  Connty  32  mills,  while  the  assessor's  tetnrns 
show  only  14.  So  in  Sierra  Connty,  Langley  36  mills,  and  the  assessor 
retnrns  only  81.  I  cannot  reconcile  this  difference  except  on  the 
hypothesis  that  the  assessors  have  not  returned  some  mills  which  have 
not  rnn  for  several  years,  while  Langley  has  kept  them  on  his  hst. 

THE   SOTITHERN  MINES. 

The  terra  "southern  mines"  is  an  indefinite  one,  but  is  generally 
understood  to  embrace  the  country  between  the  Cosumnes  Elver  on 
the  north  and  the  Obowchilla  Elver  on  the  south,  a  distance  of  one 
hundred  miles,  and  include  the  C4)unties  of  Mariposa,  Tuolumne 
Calaveras,  and  Amador.  In  width  the  mineral  belt  extends  from  the 
eastern  ijdge  of  the  San  Joaquin  Valley  to  an  average  altitude  of  2,500 
on  the.  Sierras,  a  distance  of  forty  miles  east  and  west,  thus  embracing 
an  area  of  4,000  square  miles. 

This  region  of  country  was  the  scene  of  the  earliest  mining  opera- 
tions in  California,  as  the  surface  placers  were  here  more  accessible  and 
productive  than  further  north ;  and  within  its  limits  are  found  tlie  once 
popnlons  and  thriving  mining  towns  of  Mokelumne  Hill,  Colombia 
honora,  and  Mariposa.    Its  popnlation,  as  estimated  in  1861,  by  Abb<i 
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Alric,  then  parish  priest  of  Sonora,  was  not  less  than  50,000,  nearly  all 
of  whom  were  engaged  in  mining.  ^  .     «     i,    a.,.^ 

This  extensive  territory  is  cut  and  eroded  to  great  deptlia  hy  lonr 
principal  streams,  running  from  east  to  west,  and  crossing  the  course 
of  the  ancient  streams,  viz:  the  Merced,  Tuolumne,  Stanislaus,  and 
Mokelumne  rivers,  which,  with  their  tributaries,  have  acted  as  distri- 
butors of  the  auriferous  deposits,  and  carried  the  gold  from  its  onginal 
place  of  deposit  to  the  banks  and  bars  which  yielded  such  enormous 
sums  during  the  earlv  days  of  mioing.  The  waters  of  these  rivers  have 
since  been  diverted  into  ditches  and  flumes  for  minmg  purposes,  and 
their  principal  tributaries  run  dry  in  the  summer,  giving  the  country  a 
parched  and  desolate  appearance  during  the  greater  part  of  the  year. 
Within  the  area  above  described,  scarcely  a  square  mile  can  De 
found  in  which,  even  at  this  late  day,  a  "prospect"  cannot  be  obtained, 
although  placer  mining  as  a  business  has  ceased  to  yield  large  returns, 
except  in  the  opening  of  new  ground  at  points  where  w;ater  has  been 
latelv  brought  in,  or  in  the  development  of  the  antaent  channels. 
Superficial  placer,  as  well  as  river  and  bar  mining  may  be  considered  as 
pr^tically  exhausted,  although  operations  are  still  prosecuted,  on  a 
smallscaie,  on  the  limestone  belt,  and  on  the  rivers  during  the  short 
season  of  abundant  water.  . 

The  principal  mineral  resources  of  the  southern  mines,  at  the  present 
time,  are  vein-mining  in  the  gold-bearing  quartz  belts  and  gravel-minmg 
on  the  ancient  channels.  Within  the  limits  of  this  region  are  found 
the  rich  and  extensive  copper  belt,  of  which  the  town  of  Copperopolis 
is  the  central  point;  the  Mother  lode  of  California,  one  of  the  most 
thorouehlv  developed  veins  of  gold  bearing  qoartz  m  the  worid ;  and  a 
system  of  veins  running  in  the  granites,  high  np  in  the  Sierras,  which 
are  comparatively  undeveloped.  Other  systems  of  veins,  unconnected 
with  either  of  the  above,  and  on  which  extensive  and  prottable  mining 
operations  have  been  carried  on  for  several  years,  occur  near  the  contact 
line  of  the  slates  and  granites.  All  these  lodes  and  systems  ot  veins 
ha*re  a  general  course  of  northwest  and  southeast,  and  are  evid^tly 
true  fissures.  At  many  localities,  among  which  we  may  instance  Bald 
Mountain,  east  of  Columbia,  in  Tuolumne  County,  smaller  vems  occur, 
with  an  east  and  west  course,  generally  in  the  slates.  This  latter  class 
have  the  peculiarities  of  gash-veins,  most  of  them  "pinching  out"  at  a 
depth  of  from  tifty  to  one  hundred  feet,  and  being  generally  richest  above 
the  water-line  and  near  the  surface.  This  class  is  known  as  "  pocket- 
veins  "  Although  many  so-called  pocket- veins  exist  near  to  and  parallel 
with  the  Mother  lode,  as  at  Angel's  Camp,  Calaveras  County,  where  this 
class  of  mining  is  extensively  carried  on,  it  is  generally  believed  they 
are  outlying  "stringers"  of  the  main  lode. 

Copper  mining.— An  extensive  belt  of  copper  veins  exists  in  the  slates 
in  the  western  part  of  Calaveras  and  adjoining  counties,  at  an  elevation 
above  sea  level  of  about  1,000  feet  These  veins  were  discovered  in 
1861  and  subsequently  developed  to  a  depth  of  500  feet,  at  Copperop- 
olis Calaveras  County,  maintaining  their  character  for  width  of  Tein 
and  grade  of  ore  at  lowest  levels  opened ;  but  in  1867  operations  ceased 
iu  consequence  of  the  depreciation  in  the  price  of  copper,  and  have  not 
since  been  resumed.  Up  to  the  cessation  of  work  the  copper  mines  ot 
California  (the  most  productive  of  which  are  in  the  southern  mining  re- 
gion) had  export«d  68,631  tons  oforeand  847  tons  of  metal  m  bars.  Up 
to  that  period  nine  sraelting-furnaces  had  been  erected  in  California  at 
an  aggregate  cost  of  $236,000,  all  of  which  proved  financial  failures,  and 
a  majority  of  which  were  technical  failures.    When  the  copper  mines  ot 
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Copperopolis  were  in  opejation,  the  price  of  freight  to  Stockton,  the  near- 
est shipping  point,  was  $8  per  ton,  the  distance  being  tbirtj-six  miles. 
From  that  point  it  cost  $2  per  ton  to  San  Fraficisco,  whence  it  was  sent 
to  Swansea,  Wales,  at  a  further  cost  of  815  jier  ton.  The  total  coat  on 
each  ton,  mining,  etc.,  inelnded,  when  lauded  at  Swansea,  has  been 
estimated  at  $50.  Labor  was  then  $4  per  day.  At  this  rate  only  first- 
grade  ores  paid  a  profit ;  and  with  increasing  depth,  second-rate  ores 
predominated.  The  consequence  was  the  snspension  of  operations  and 
the  decay  of  the  once  fiourisbing  town  of  Copperopolis,  The  principal 
mines  are  the  Union,  owned  by  G-lidden  &  Williams,  of  Boston,  Massa- 
chnsetts,  and  the  Keystone,  the  title  of  which  is  in  litigation.  Both  of 
these  claims  are  opened  to  a  depth  of  from  400  to  500  feet,  and  have 
expensive  and  nowerful  hoisting  and  pumping- works. 

The  reopening  of  these  mines  will  depend  on  the  price  of  copper. 
This  has  been  steadily  decreasing  in  England  since  1804,  but  the  pros- 
pects of  the  trade  are  now  mnch  better  than  they  were  one  year  ago. 
The  production  of  Chile,  in  18G9,  reached  the  enormous  amount  of 
55,000  tons,  hut  it  has  since  diminished  to  49,000  tons,  with  prospects 
of  a  continued  diminution.  On  the  other  band,  the  demand  for  this 
metal  is  increasing. 

Should  the  Stockton  and  Copperopolis  Railroad  be  completed  to  Cop- 
peropolis, it  is  believed  that  with  present  prices  of  labor  ($2  to  $3  per 
day)  these  mines  could  be  re-openedj  and  the  secondcla«s  ores,  of  which 
large  quantities  are  in  sight  in  the  mines,  could  be  extracted!  and  shipped 
with  profit,  as  it  is  believed  that  the  price  of  fi'eight  to  Stockton  would 
not  exceed  $1.50  per  ton,  and  the  total  cost  of  laying  down  ores  in  San 
Francisco  would  not  exceed  $20  per  ton,  instead  of  $32  per  ton,  as  here- 
tofore. The  re-opening  of  the  mines,  however,  would  require  a  large 
outlay  of  capital,  and  perhaps  involve  the  erection  of  new  hoisting- 
works.  The  Stockton  and  Copperopolis  Bailroad  was  completed  as  far 
as  Milton,  at  the  base  of  the  Sierras,  when  operations  were  suspended 
in  consequence  of  the  closing  of  the  mines.  Ten  miles  morq  would 
complete  the  road,  but  its  completion  will  depend  very  much  on  the 
price  of  copper  in  the  marts  of  the  world.* 

The  Mother  lode — The  Mother  lode  of  California  is  a  vein,  or,  more 
properly,  a  series  of  veins  of  quartz  which  iias  been  traced  on  a  longitn- 
dinal  line,  with  occasional  interruptions,  for  a  length  of  about  Seventy- 
five  miles,  from  Bear  Valley,  Mariposa  County,  to  Amador  City,  Ama- 
dor County.  Throughout  the  entire  distance  it  has  a  general  northwest 
and  southeast  course,  and  an  almost  uniform  dip  to  the  northeast  of 
eighty  degrees. 

W^hether  this  singular  formation  is  a  "lode"  or  a  mere  accidental 
occuiTcnce  of  a  series  of  veins  on  a  longitudinal  line  in  the  same  belt  of 
slates,  is  a  question  on  which  eminent  mining  engineers  have  differed. 
It  has  been  discussed  iu  the  report  of  J.  Ross  Browne  of  186S,  and  in 
my  report  of  1869,  Mr.  Skidmore  considers  it  as  a  defined  lode,  believ- 
ing that  recent  developments,  at  various  points,  have  a  tendency  to 
confirm  this  theory. 

The  most  southerly  well-deflued  outcrop  of  this  remarkable  vein  is  at 
the  Pine  Tree  and  Josephine  mines,  ou  the  Mariposa  estate,  at  an  eleva- 
tion of  about  2,500  feet  above  sea-level.  From  tnis  point  it  takes  a 
northwest  direction,  striking  across  the  numerous  spurs  of  the  Sierras 
which  form  the  divides  between  the  Tuolumne,  Stanislaus,  and  Moke- 
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Jnmoe  Eivers  and  their  tributaries,  and  terminates  in  the  foot-hills  of 
Amador  Countj,  the  most  northerly  deep-developed  claims  being  the 
original  Amador  and  Keystone  at  Amador  City,  although  many  loca- 
tions between  these  mines  and  the  Cosumnes  Eiver  are  supposed  to  be 
on  the  same  lode.  Beyond  the  Cosumnes  the  lode  is  not  traceable. 
.  Between  its  soutberu  and  northern  extremities  it  is  frequently  broken 
up  and  lost,  (invariably  so  at  the  intersection  of  the  principal  rivers,) 
makiug  its  appearance  again  at  a  distance  of  several  miles,  frequently 
in  the  lorm  of  a  solid  wall  of  quartz  on  the  summits  of  isolated  hills  on 
the  line  of  its  strike,  these  croppings  being  visible  for  many  miles.  The 
most  prominent  of  these  hills  are  PiBon  Blanco,  Quartz  Mountain, 
Whisky  Hill,  and  Carson  Hill.  At  these  points  the  lode  has  widened 
with  the  "  blossom  "  of  the  mountain,  and  presents  the  appearance  of  a 
system  of  parallel  veins  separated  on  the  surfkee,  and  to  an  indefinite 
depth,  by  "  horse"  matter,  composed  of  nearly  equal  parts  of  slate  and 
broken  quartz.  Locations  have  been  made  in  the  majority  of  such  in- 
stances on  the  croppings,  parallel  to  each  other,  one  on  the  hanging 
wail  and  another  on  the  foot-wall  of  the  lode,  these  walls  being  some- 
times separated,  as  at  Quartz  Mountain,  Tuolumne  County,  by  a  dis- 
tance of  tirom  200  to  250  feet ;  but  recent  deep  developments  at  various 
points  wonld  seem  to  indicate  a  tendency  of  these  walls  to  narrow, 
which,  at  depths  of  from  1,000  tt»  1,200  feet,  and  in  some  cases  less, 
would  shut  out  the  "horse"  and  develop  a  permanent  fissure  of  from 
fourteen  to  eighteen  fejst  in  width. 

The  principal  points  at  which  mining  has  been  prosecuted  on  the 
Mother  Jode,  are  Beat  ■Valley,Princton,  and  Mariposa,  in  Mariposa 
Oounty;  Quartz  Mountain  and  vicinity,  near  Jamestown,  Tuolumne 
■Uounty;  Eawhide  and  Tuttletown,  in  same  county;  Catson  Hill,  Angel's 
€amp,  and  Paloma,  in  Calaveras  County;  and  Jackson,  Sutter  Creek, 
and  Amador  City,  in  Amador  County;  the  deepest  development  hav- 
ing been  made  at  Sutter  Creek,  where,  at  the  Amador  mine,  a  shaft  has 
been  sunk,  and  levels  opened  to  a  depth  of  1,300  feet. 

The  entire  length  of  locations  made  on  the  Mother  lode  is  estimated 
at  180,000  feet,  equal  to  half  the  distance  between  its  northern  and 
southern  extremity.  Many  of  these  locations,  however,  run  parallel  to 
each  other,  and  the  gi'ound  continuously  located  would  not  exceed  100,000 
feet,  while  the  ground  now  in  process  of  development  (including  only 
those  claims  on  which  work  has  been  done  in  1871)  will  not  exceed 
40,000  feet,  exclusive  of  the  Mariposa  estate,  on  which  operations  are 
temporarily  suspended  owiug  to  financial  difficulties  and  litigation. 

The  longest  break  of  the  lode  is  between  Angel's  and  Jackson,  a  dis- 
tance of  twenty-three  miles,  on  which  only  one  mine,  the  Paloma,  near 
the  south  bank  of  the  MoTtelumne  Eiver,  is  generally  acknowledged  to 
be  on  the  lode,  though  recent  discoveries  tend  to  prove  the  continuity 
of  the  lode  between  these  points.  At  various  other  points  the  lode 
"dives"  for  several  miles,  and  at  one  point,  between  Whisky  Hill  and  the 
Eawhide  mine,  it  is  Qovered  by  the  lava  flow  which  constitutes  Table 
Mountain. 

Throughout  the  entire  course  of  the  lode  we  find  many  instances  of 
failure,  manifested  by  abandoned- works  and  idle  mills,  but  these  are 
to  be  attributed  either  to  mismanagement  or  to  the  injudicious  location 
of  works  at  points  where  no  pay-chimneys  exist.  The  early  locations 
were  made  at  any  point  where  croppings  appeared,  and  deep  shafts 
were  sunk,  and  mills  erected  on  barren  ground,  without  any  effort  to 
find  the  chimneys  of  the  vein.  In  this  way  thousands  of  dollars  have 
been  uselessly  squandered  by  men  utterly  ignorant  of  mining,  and  these 
H.  Ex.  211 1 
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monutneuts  of  their  folly  have  discouraged  those  who  otherwise  would 
have  invested  in  quartz  mining.  Another  cause  for  the  stagnation  of 
mining  on  this  lode  is  the  improvident  manner  in  which  work  has  been 
carried  on,  resulting  in  the  exhaustion  of  the  surface  deposits,  which 
were  worked  by  open  cuts  at  various  places  down  to  th©  water-line, 
when  operations  ceased  until  shafts  could  be  stmt  and  hoisting-works 
and  pum plug-machinery  erected,  the  owners  of  the  ground  having  com- 
mitted the  common  error  of  failing  to  keep  their  ground  developed  in 
advance  of  their  milling  capacity.  Perhaps  a  third  reason  may  be  found 
in  the  superior  attractiveness  of  the  mines  of  the  neighboring  State 
of  Nevada,  where  fortunes  are  made  (and  lost)  with  greater  rapidity  in 
mining  operations. 

The  amount  of  ore  crushed  by  mills  on  the  Mother  lode  has  been 
less  for  this  year  than  for  several  years  past.  This  is  owing  to  a  com- 
bination of  circumstances  not  likely  to  occur  again.  The  Mariposa 
estate,  containing  several  of  the  most  productive  mines,  has  been 
involved  in  a  litigation  which  has  temporarily  suspended  operations. 
An  unexampled  drought  prevailing  over  the  State  has  closed  many 
mills  for  want  of  water,  and  others  are  only  running  half  their  stamps, 
These  claims  are  supplying  ore  far  in  excess  of  their  present  means  of 
crushing.  In  addition  to  this  a  ''strike"  took  place  during  the  montb 
of  April,  in  Amador  County,  and  the  Oneida,  Keystone,  Amador,  and 
other  leading  mines  were  closed  for  a  period  of  nearly  three  months, 
resulting  in  a  loss  to  the  owners  of  nearly  $2,000,000.  This  latter  difft- 
calty  has  now  been  adjusted,  and  the  present  season  promises  to  give 
an  ample  supply  of  rain. 

The  prospects  for  the  future  are  encouraging.  At  all  points  where 
great  depth  has  been  attained  there  has  been  a  steady  improvement  in 
the  quantity  and  qnahty  of  the  rock.  At  Sutter  Creek,  the  Amador 
mine  has  attained  a  depth  of  1,300  feet,  disclosing  a  vein  of  from  12  to 
14  feet  in  width.  The  quality  of  the  quartz  here  has  improved  with 
each  successive  level  below  a  depth  of  500  feet.  At  the  Oneida,  Key- 
stone, and  other  deep  mines,  the  same  encouraging  features  are  met 
with,  while  many  claims  heretofore  partially  opened  are  now  erecting 
mills  and  powerful  hoisting-works.  The  development  of  the  Paloma 
mine,  owned  by  ex-Senator  Gwin,  near  Mokelumne  Hill,  and  of  the 
Angel's  Quartz  Mining  Company's  mine  at  Angel's  Camp,  both  of  which, 
at  lowest  levels — iOO  to  500  feet — have  opened  rich  and  extensive  zones, 
is  exerting  a  strong  beneficial  influence  on  quartz  mining,  which  is 
already  being  felt  in  the  investment  of  home  capital  in  this  heretofore 
neglected  branch  of  business. 

Quarts  veins  in  tJie  granite  belt. — In  addition  to  the  Mother  lode,  this 
region  possesses  other  quartz  mines  which  a're  yielding  large  amounts 
of  gold.  At  an  elevation  of  4,000  feet,  in  the  Sierras,  an  extensive 
series  of  veins  has  been  opened  in  the  granites,  the  most  noted  of  which 
is  the  Confidence,  sixteen  miles  east  of  Sonora,  Tuolumne  County,  a 
mine  scarcely  known  outside  of  Tuolumne  County,  yet  producing,  with 
forty  stamps,  from  $30,000  to  $40,000  monthly.  Other  claims  of  like 
characteristics  are  being  developed  to  the  north  and  south  of  the  Confi- 
dence, but  whether  they  belong  to  the  same  system,  ot  which  there  is 
a  strong  probability,  remains  to  be  demonstrated.  Among  these  is 
a  recent  discovery  in  the  upper  part  of  Calaveras  County.  The  veins 
here  present  many  striking  features  of  interest.  Like  many  of  the 
most  noted  veins  of  California,  they  occur  in  fissures  which  have  been 
opened  in  the  earth's  crust  by  the  rending  asunder  of  the  rock  formation 
across  its  stratification.    The  country  rock  is  slate.    This  contains  nu- 
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merons  dikes  of  traps,  porphyritic  green-stone,  etc.,  occupying  fissures 
which  run  transversely  across  the  slate.  There  are  several  parallel  flsaures, 
nearly  vertical,  having  a  co-iree  of  N.  KP  E.,  with  very  solid  and  smooth 
■walls,  and  from  5  to  12  feet  wide.  In  these  occur  the  quartz  veins,  the 
quartz  occupying  only  a  portion  of  the  space,  {3  to  9  feet,)  the  balance 
being  filled  by  an  accompanying  vein  matter  differing  from  the  country 
rock,  and  not  found  outside  of  the  fissure  walla.  The  whole  of  this  vein 
matteris  full  of  base  metals,  particularly  the  sulphurets  of  iron,  deposited 
in  a  way  that  indicates  a  previous  state  of  solution  or  possibly  vapor ; 
for  besides  being  disseminated  throughout  the  body  of  the  i-ock,  the 
faces  of  broken  pieces,  which  had  no  seams  visible  to  the  eye,  are  often 
found  coated  with  particles  of  metal,  forming  flakes  which  can  be  removed 
with  a  knife-blade.  All  of  this  material  contains  some  gpld,  but  the  pay 
rock  proper  occiu-s  in  chutes  of  a  pecaliar  kind  of  quartz,  which  is  held 
hy  many  of  the  miners  to  belong  to  the  true  chimneys  of  the  preciona 
metals.  It  is  so  thoroughly  impregnated  with  the  various  base  metals, 
especially  the  sulphurets  of  iron,  lead,  and  zinc,  that  not  an  ounce  of  it 
cau  be  found  destitute  of  these.  The  gold  is  diffused  in  fine  particles 
through  the  ore,  as  if  an  element  of  its  composition.  The  ore  of  these 
lodes  is  of  high  grade. 

Further  west,  in  Calaveras  County,  we  find  the  quartz  mines  of  Rail- 
road Flat  and  West  Point,  and  in  Amador  County  a  group  of  promising 
mines,  near  "Volcano.  At  these  places  hundreds  of  veins  exist,  yielding 
high-grade  rock,  but  few  of  which  are  developed  below  the  water-line. 
The  future  of  these  districts  depends  on  the  development  of  a  few  claims, 
considered  as  representative  mines,  on  which  work  is  now  being  prose- 
cuted with  the  best  indications  of  success.  The  discovery  of  pay  rock 
in  a  mine,  such  as  the  Petticoat  at  Railroad  Flat,  on  which  a  deep 
shaft  is  being,  sunk,  will  have  a  tendency  to  open  more  than  fifty  claims 
in  the  same  vicinity. 

Gravel  mining. — ^The  gold-bearing  gravel  deposits  of  the  southern 
mines  are  not  as  extensive  in  area  and  depth  as  those  of  the  central 
mining  region,  (described  in  my  report  of  1871,}  neither  is  the  topography 
of  the  country  so  favorable  for  the  opening  and  draining  of  ground ; 
but,  on  the  other  hand,  the  gravel  will  yield  a  larger  amount  of  gold  per 
cubic  yard.  This  opinion  is  based  on  personal  observation,  and  on  the 
carefully  prepared  tables  ftimished  by  Mr.  J.  Eathgeb,  of  San  Andreas, 
which  will  be  found  in  this  report. 

The  modes  of  occurrence  of  gravel  deposits  here  are  various.  They 
occur,  first,  in  well-defined  ancient  river  channels,  under  a  capping  of 
lava  which  has  filled  the  rivers  of  past  ages ;  second,  in  isolated  mounds 
or  hillocks,  evidently  the  remains  of  such  channels,  which,  being  unpiro- 
tected  by  a  covering  of  lava,  have  been  broken  up  by  the  action  of  air 
and  water;  third,  in  basins  or  flats  which  have  received  and  held  the 
wash  of  these  disintegrating  river  beds ;  and,  fourth,  in  low,  rolling  hills, 
near  the  base,  of  the  Sierras,  and  beyond  the  reach  of  the  lava  flow. 
The  richest  deposits  have  been  found  on  the  flats  on  the  east  side  of 
Table  Mountain,  at  places  where  bars  evidently  existed  in  the  ancient 
river,  and  the  lava  flow  sought  the  deep  channel,  forming  an  elbow  or 
curve  on  which  the  lava  crust  was  very  thin,  or  sometimes  entirely 
denuded. 

Table  Mountain. — The  most  remarkable  feature  in  the  landscape  of  the 
southern  counties  is  the  great  Table  Mountain.  This  is  a  flow  of  basaltic 
lava  covering  an  ancient  river  bed  several  hundred  feet  higher  than 
the  modern  river — the  Stanislaus — by  which  it  is  crossed  through  deep 
caiions  at  two  points — Abby's  Ferry  and  Byrne's  Ferry.    The  basaltic 
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matter  Las  a  wi<lth  of  from  1,700  to  2,000  feet,  &M  a  tliicknesa  of  about 
150  feet ;  its  elevation  at  Jamestown  is  about  500  feet  above  the  surroand- 
ing  coaotry.  Beneatli  this  capping  of  lava  is  a  stratiacation  of  sand- 
stone sixty  to  one  hundred  feet  in  thickness ;  and  underneath  this,  on 
the  bed-rook  of  the  ancient  river,  is  found  the  cemented  gravel  from  one 
to  five  feet  in  thickness,  and  in  some  localities  exceedingly  rich  in  gold. 
The  distinctive  tabular  appearance  of  the  mountain  can  be  traced  from 
Murphy's,  in  Calaveras  County,  where  it  has  an  altitude  above  sea-level 
of  about  3,000  feet,  to  Knight's  Ferry,  Stanislaus  County,  where  it  is 
lost  in  the  foot-hills  of  the  Sierras  on  the  eastern  border  of  the  San 
Joaquin  Valley,  a  distance  of  thirty-six  miles.  At  its  upper  end  it  is 
ranch  broken  up,  but  in  Tuolumne  County,  below  Abby's  ierry,  con- 
tinuous stretches  of  many  miles  occur  with  a  gentle  grade.  Below 
Byrne's  Ferry,  where  it  is  again  cut  by  the  Stanislaus,  it  is  much 
broken,  and  is  finally  lost  in  the  foot-hills. 

Prof.  J.  D.  Whitney,  in  bis  General  Geology  of  California,  (vol.  1,) 
says  of  this  mountain : 

Ou  approacliiag  Table  Monutnin  and  examining  the  material  of  whicli  it  is  coraposecl, 
andthepositiouwliichitocoopieB,itisseenatoncethat]tisava8tlavaflow,ofwlii9hthe 
upper  surface  remains  Tery  nearly  at  the  level  and  witt  the  form  which  it  origmalJy 
had  at  the  time  of  its  consolidation,  while  its  edges  and  the  surrounding  country  have 
been  denuded  and  wasbed  away,  so  that  tlie  topography  of  the  region  is  entirely  di^- 
ent  from  what  it  once  was— in  fiict,  it  is  almost  tbe  reverse  of  Jt.  No  one  can  deny  that 
a  stream  of  melted  lava,  running  for  forty  miles  down  tbe  slope  of  the  Sieira,  must 
bave  Houffbt  and  found  a  depression  or  vaUey  in  wbioh  to  flow,  for  it  is  impossible  that 
it  should  have  maintained,  for  any  distance,  a  position  on  the  crest  of  a  tidge.  Nor 
could  tbe  valley  of  tbe  Stanislaus,  now  two  thousand  feet  deep,  bave  existed  at  tbat 
time  for  this  flow  of  lava  is  clearly  seen  to  have  crossed  it  at  Abby'a  Ferry.  The  whole 
face  of  the  country  must,  therefore,  bave  undergone  an  entire  change  since  tbe  eruption 
tflofc  place,  durinc  which  this  mass  of  lava  was  ponred  out.  The  fact  that  tbe  lava 
flow  of  Table  Mountain  took  place  in  a  pre-existing  vaUey  is  not  only  capable  of  being 
demonsti-ated  on  general  principles,  but  is  confirmed  by  what  has  been  sbowTi,  by  nu- 
merous excavations  beneath  it,  to  be  tbe  character  of  the  formation  on  which  it  rests. 
■  Professor  Whitney  estimates  the  amoantof  denudation  whiehhas  taken 
place  during  the  period  since  this  lava  flow  took  its  present  position  at 
not  less  than  three  or  four  thousand  feet  of  vertical  height.  The 
excessive  hardness  of  the  basaltic  capping  of  the  mountain  has  protected 
it  from  any  appreciable  amount  of  denudation  and  erosion.  This  is 
manifested  by  the  scarcity  of  vegetation  on  its  summit,  where  there  is 
no  soil-of  suflBcient  depth  to  support  more  than  a  few  stunted  shrubs. 

The  discovery  of  the  auriferous  character  of  the  bed  of  this  ancient 
river  was  made  accidentally  bv  some  placer-miners  working  in  the 
Yicinity  of  Shaw's  Flat,  in  1854,  at  a  point  near  the  rim  rock  of  the 
channel  where  the  lava  capping  had  been  denuded.  In  the  excitement 
which  followed  almost  the  entire  length  of  the  mountain  was  located,  and 
hundreds  of  tunnels  run  to  strike  the  channel.  From  the  best  data  at  our 
disposal  we  estimate  the  total  length  of  tunnels  run  in  this  mountain  at 
forty  thousandfeet,atacostofnotles8than$800,000.  Thenumberof  feet 
located  was  between  sixty  thousand  and  eighty  thousand,  many  of  these 
locations  being  parallel  on  the  supposition  that  there  were  two  channels. 
This  idea  probably  origioated  from  the  fact  that  the  river  frequently 
changed  its  channel,  as  do  modem  streams.  At  the  present  time  the 
wild  spu'it  of  speculation,  which  indnced  the  expenditure  of  such  large 
sums  in  running  tunnels,  has  subsided,  and  mining  is  only  carried  on 
at  a  few  localities,  Init  generally  with  handsome  returns.  Some  details 
of  present  mining  operations  in  this  mountain  will  be  found  ia  the  de- 
scription of  Hughes's  claim,  (formerly  Maine  Boy's  tunnel,)  and  theground 
of  the  Table  Mountain  Tunnel  Company,  under  the  heading  of  "  Tuolumne 
County." 
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Gravel  dq^osits  in  die  foot-lulls.— The  La  Grange  IHick  Company. —Exten- 
siveauriferous  gravel-beds,  apparently  of  secondary  deposition,  are  found 
in  the  low  rolling  foot-hills  of  all  the  southern  counties,  but  generally  in 
localities  remote  from  water,  and  in  consequence  their  development  has 
been  retarded.  During  the  past  year  thousands  of  acres  of  ground  of 
this  character  have  been  purchased  and  located  by  San  Francisco  capi- 
talists, and  vast  projects  are  under  way  for  bringing  water  to  them  by 
tapping  the  rivers  high  up  in  the  mountains.  Of  this  character  is  the 
enterprise  knowu  as  the  "  La  Grange  Ditch  Company,"  which  is  one  of 
many  having  like  objects.  This  company  own  between  four  and  fl.ve 
thousand  feet  frontage  on  the  Tuolumne  Eiver,  near  the  to  wn  of  La  Grange, 
Stanislaus  County,  formerly  knowu  as  French  Bar,  their  ground  run- 
ning hack  from  the  river  a  distance  varying  from  one-half  mile  to  one 
mile.  The  bed-rock  lies  at  a  sufBcient  height  above  the  Tuolumne  River 
to  make  a  tunnel  necessary  for  opening  their  ground.  The  gravel  is 
soft  and  but  little  cemented  and  will  wash  easily.  The  banks  {or  gravel- 
beds)  average  about  one  hundred  feet  in  thickness  and  prospects  largely 
from  top  to  bottom,  several  pan  tests  having  shown  the  extraordinary 
average  of  three  to  five  cents  to  the  pan.  The  company  are  now  build- 
ing a  ditch,'  taking  the  water  out  of  the  Tuolumne  lliver,  at  a  place 
known  as  Indian  Ear,  seventeen  miles  above  their  claims.  This  ditch 
is  sis  feet  wide  on  the  bottom,  eight  feet  on  the  top,  and  four  feet  deep, 
with  a  fall  or  grade  of  from  six  to  ten  feet  per  mile,  and  will  carry  four 
or  five  thousand  inches  of  water,  delivering  it  at  a  height  of  over  two 
hundred  feet  above  the  level  of  the  Tuolumne  Eiver.  The  ditch  was 
commenced  about  the  middle  of  July,  1871,  and  one  thousand  men  have 
been  constantly  employedinitsconstruction  J  eighthundred  of  these  being 
Chinamen  at  one  dollar  jier  day,  the  white  men  of  course  receiving 
higher  wages.  The  total  cost  of  this  ditch  is  estimated  at  $200,000,  and 
it  is  expected  to  be  complete  in  time  for  the  company  to  avail  themselves 
of  the  rise  of  the  river  early  in  1873.  Mr.  Edmund  Green,  the  super- 
intendent, has  adopted  a  novel  method  of  taking  the  water  from  the 
river  by  which  he  avoids  the  risk  incidental  to  a  high  dam.  This  is  by 
digging  a  cut  along  the  side  of  the  river  large  enough  to  contain  a  box 
flume  which  wiU  he  covered  with  rock  and  dirt,  leaving  the  bank  of  the 
river  in  its  natural  state.  But  little  fluming  will  be  used.  Around 
rociky  points  a  stone  wall  is  commenced  far  enough  down  the  banks  to  get 
a  perfectly  solid  foundation.  This  is  continued  up  to  the  top  of  the  ditch 
and  is  made  four  or  five  feet  iu  thickness,  then  an  inner  wall  two  feet 
wide  and  two  feet  distant  from  the  outer  one  is  built  four  feet  high  from 
the  bottom  of  the  ditch ;  clay  is  then  tamped  between  these  two  walls 
BO  as  to  make  it  water-tight,  the  water  running  in  the  ditch  inside  both 
walls.  They  have  in  addition  a  winter  ditch  with  a  capacity  of  three 
thousand  inches  of  water,  taken  from  Dry  Creek,  three  miles  distantfrom 
the  mines.  The  company  will  commence  washing  early  in  18T2  with  five 
four-feet  flumes,  using  four  eight-inch  nozzle  improved  hydraulic  pipes 
under  a  pressure  of  one  hundred  and  fifty  feet.  Should  this  enterprise 
prove  a  success,  of  which  tiiere  is  no  reasonable  doubt  capital  will  seek 
investment  in  like  projects,  and  many  thousands  of  acres  of  equally 
valuable  ground  will  be  developed  in  the  southern  mines. 

Other  gravel  deposits, — Turner's  and  Kincaid  Mat—MaBy  auriferous 
gravel  deposits  of  great  richness  exist  in  various  parts  of  the  southern 
mines,  particularly  near  the  limestone  belt,  in  basins  or  fiats  where, 
from  thenature  of  the  surrounding  country,  drainage  is  impossible  except 
by  the  construction  of  long  and  expensive  tunnels.  These  gravel-beds, 
like  the  detrital  matter  in  the  foot-hills,  are  probably  the  result  of  see- 
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ondary  deposition  in  a  recent  geological  epoch— the  effects  of  the  distri- 
bnbion  by  water  of  the  ancient  channels,  and  the  dentidation  of  the 
surrounding  country.  This  theory  is  founded  on  the  fact  that  io  these 
basins  the  remains  of  the  mastodon  and  elephant  are  found  in  great 
^undance,  while  in  the  old  river-beds  they  are  rarely  discovered. 
These  basins  were  -worked  in  early  times  as  deep  as  was  possible  by 
means  of  shafts,  whims,  and  pumps,  bat  as  the  bed-rocic  was  approached 
the  water  was  found  to  be  an  insurmountable  obstacle,  and  they  were 
temporarily  abandoned.  Subsequently,  drain-tunnels  of  great  length 
were  run  at  various  places  where  these  basins  occur.  Two  of  these 
enterprises,  the  first  in  contemplation,  the  second  nearly  completed, 
will  be  briefly  described  here  as  an  illustration  of  this  branch  of  mining. 

The  Turner's  Flat  and  Table  Mountain  Mining  Company  early  in  1870 
acquired  by  purchase  and  location  five  hundred  acres  of  ground  at 
Turner's  Flat,  near  Jamestown,  Tuolumne  County,  this  location  giving 
them  also  5,000  feet  in  length  on  the  Table  Mountain  channel:  the 
"flat"  being  on  the  eastern  side  of  Table  Mountain,  and  their  location 
running  down  on  the  western  side  of  the  lava-covered  mountain  toward 
the  Stanislaus  River.  They  are  now  making  application  for  a  patent  t« 
this  tract  and  negotiating  for  capital  to  open  their  ground.  Turner's 
Flat  is  an  extensive  deposit  of  auriferous  gravel,  which  has  proved  very 
rich,  and  is  of  unknown  depth.  Between  the  years  1S53  and  1857,  when 
in  the  possession  of  former  owners,  several  shafts  were  sunk  in  the  flat, 
near  the  line  of  the  lava,  to  a  deoth  of  eighty  feet,  when  a  large  quantity 
of  water  was  encountered,  of  soCh  volume  as  to  resist  the  power  of  the 
best  pumping  machinery  then  in  use.  About  the  year  1855  or  1856,  an 
English  company  acquired  large  interests  on  the  flat,  and  endeavored 
to  dram  it  by  running  a  tunnel  from  Slate  Gulch,  a  smaU  stream  tributary 
to  Wood's  Creek,  lying  far  to  the  east  of  Table  Mountain.  This  tunnel,  if 
completed,  would  have  been  about  three  miles  in  length,  but  after  spend- 
ing 130,000  it  was  ascertained  that  an  error  had  been  made  in  the  sur- 
veys, and  the  completion  of  the  tunnel  on  the  grade  they  were  running 
would  have  brought  them  to  the  surface  inst«aa  of  the  bottom  of  the 
basin,  and  the  work  was  abandoned.  No  tunnel  except  one  from  Wood's 
Creek  seemed  feasible  for  the  drainage  of  this  ground,  and  this  would 
have  been  neariy  five  miles  in  length  with  a  hght  grade.  This  valuable 
property  then  remained  unoccupied  and  undeveloped  for  a  period  of 
ne^ly  ten  years,  when  the  present  company  acquired  the  ground  and 
decided  on  a  new  point  of  attack  by  opening  the  bottom  of  Turner's 
Flatfrom  the  west  side  of  Table  Mountain,  where  the  formation  is  very 
precipitous,  instead  of  on  the  eastern  side,  where  it  slopes  gently  to 
Wood's  Creek;  This  tunnel  will  enter  the  west  side  of  Table  Mountain 
about  three  hundred  feet  below  its  summit  and  about  one  hundred  and 
fifty  feet  below  the  lava  line.  It  is  estimated  from  surveys  that  its  total 
length  will  not  exceed  three  thousand  feet,  and  at  that  distance,  with  a 
grade  of  ten  inches  to  twelve  feet,  it  will  tap  the  gravel  deposits  of 
Turner's  Flat  at  a  depth  of  one  hundred  and  twenty  feet.  A  deep  gorge, 
setting  back  on  the  western  face  of  Table  Mountain,  opposite  the  fiat, 
greatly  facilitates  the  construction  of  this  tunnel.  The  Turner's  Flat 
gravel  deposit  is  evidently  an  outbreak  from  the  Table  Mountain  chan- 
nel, and  had  yielded  about  $1,000,000  before  operations  were  suspended. 
^e  gravel  on  the  bottom  is  said  to  have  paid  as  high  as  $5  per  bucket, 
■me  tunnel  will  -be  laid  with  flume,  and  the  grade  will  be  sufficient  to 
efl^ectually  break  np  the  gravel  and  release  the  gold. 

The  Kincaid  Flat  Mining  Company  is  a  San  Francisco  company,  who 
have  been  engaged  for  several  years  in  an  enterprise  similar  to  the 
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rabove,  and  are  now  approachiDg  its  completion.  Kincaid  Flat  ia  a 
basin-like  *lepressioo,  surrounded  by  low  Hills,  situated  a  few  miles  from. 
Jamestown,  Tuolumne  County,  on  the  eastern  verge  of  the  great  lime- 
stone belt,  and  contains  about  one  hundred  and  fifty  acres  of  gravel  of 
unknown  depth.  Mining  was  commenced  here  shortly  after  tie  discovery 
of  the  placers  on  the  limestone  belt,  and  immense  sums  were  taken  from 
the  flat.  Kumor  says  that  one  claim  fifty-five  feet  square  yielded  $100,000, 
and  that  the  total  product  of  the  flat  was  not  much  less  than  $2,000,000. 
While  any  estimate  of  the  yield  of  a  tract  of  mining  ground  in  early 
times  must  be  accepted  with  due  allowance  for  local  exaggeration,  it  is 
undoubtedly  true  that  tliis  ground  was  notoriously  and  fabulously  rich. 
The  present  company  having  acquired  this  ground  several  years  since, 
commenced  a  tunnel  from  Sullivan's  Creek,  the  nearest  depression,  and 
have  been  working  on  it  ever  since.  After  running  an  open  cut  two 
hundred  and  fifty  feet,  they  commenced  a  tunnel,  and  bad  run  one 
thousand  three  hundred  and  thirty-five  feet  up  to  November,  187 1.  They 
liad  four  hundred  feet  more  to  run  to  strike  the  bed-rock  of  the  basin. 
Their  tunnel  is  about  five  by  seven,  and  for  one  thousand  three  hundred 
feet  runs  through  limestone,  when  tbej  encountered  a  trap-dike  of  ex- 
cessive hardness,  which  will  materially  delay  its  completion.  The  tunnel 
has  already  cost  $60,000,  and  is  in  all  respects  a  model  piece  of  work. 
The  labor'  has  so  fer  been  done  by  hand,  but  it  is 
probable  it  will  be  completed  by  machinery.  This 
tunnel  will  not  drain  the  flat  below  a  depth  of  eighty  ' 
feet  from  surface.  The  construction  of  such  an  ex- 
pensive workshows  the  confidence  of  our  local  capital- 
ists in  the  undeveloped  resources  of  our  mines. 

At  Mokelumne  Hill,  Calaveras  County,  extensive 
operations  are  carried  on  in  the  ancient  channels, 
■which  are  not  yet  exhausted.  They  will  be  noticed  '■ 
at  some  length  in.  this  report.  Near  San  Andreas, 
■Calaveras  County,  and  in  the  vicinity  of  Angel's, 
Murphy's,  and  Valleeito  channels,  mining  will  be 
prosecuted  with  vigor  during  the  coming  year.  At 
Byrnes'  Ferry  a  New  "York  Company  have  tunneled 
Table  Mountain  and  are  said  to  be  taking  out  good 
pay.  Extensive  gravel  operations  are  also  in  pro- 
gress at  Garrote,  in  Tuolumne  County,  and  in  var- 
ious parts  of  Mariposa  County.  There  is  much 
similarity  in  methods  of  mining  in  these  various 
localities,  and  my  time  and  space  will  not  admit  of 
more  than  general  descriptions  of  some  of  the  rep- 
resentative claims,  selected  on  account  of  the  magni- 
tude of  their  operations.  These  will  be  found  scattered 
throughout  this  article. 

The  forination  of  gravel  dt^osits. — As  frequent  men- 
tion has  been  made  of  gravel  operations  in  isolated 
patches  which  were  formerly  parts  of  ancient  river- 
beds, I  present  the  section  of  a  shaft  in  a  claim  near 
Angel's  Camp,  Calaveras  County,  in  which  a  human 
skull  was  found  at  a  depth  of  one  hundred  and 
thltty-two  feet,  imbe<lded  in  a^stratum  of  gravel  five 
feet  in  thickness.  The  figures  on  the  left-ha»d  side 
represent  feet,  and  show  the  thickness  of  the  different  i 
strata.  The  skull  was  found  in  the  five-foot  gravel-bed 
above. the  "red  lava." 
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Whea  the  State  geologist  sball  have  completed  his  labors  and  issued 
his  reports  through  the  pres^  we  shall  he  in  possession  of  many  facts 
which  will  elucidate  and  perhaps  reconcile  many  apparent  coatradi&- 
tiqns  now  to  be  observed  in  the  formation  of  these  deposits.  Mr.  Good- 
year, one  of  Professor  Whitney^s  assistants,  in  a  letter  to  the  Mountain 
Democrat,  thus  foreshadows  a  new  theory : 

of  the  oiig 
^  of  theoriee,  and  eTery  aeency  that  is  eapatle 
of  moviBg  locks,  from  salt-water  oceans  to  enormous  (jlocieFs  and  floating  iiMberga,  lias 
been  called  in  Ob  acconnt  for  the  phenomenon.  Witli  reference  to  most  of  tb«8U  theo- 
ries, it  will  only  be  necessary  here  to  state  the  fact  that  no  well-informed  man  can 
study  carefully  for  himself  in  the  field  over  any  considerable  eitent  of  this  country 
tbe  obaiacter  and  distribution  of  the  gravel,  and  the  detailed  etrnctnre  of  the  banks 
with  tbefoBsils  which  they  contain,  without  being  led  to  tbe  irresigtible  conclusion 
that  there  is  but  one  possible  agency  whii^  is  at  aJl  capable  of  satis&^torily  account- 
ing fei  the  complex  and  intricate  phenomena,  and  that  this  is  to  be  found  ia  the  action 
otfrMb  and  running  watec.  This  agency  was  involved  tn  the  old  "  bine-lead  theory  " 
whtob  baa  been  lor  so  many  years  a  favorite,  not  only  among  the  best-informed  prac- 
tical men,  but  amoDg  Jeading  t — ' — ■-*-  — '  — ~' — '■ "      '^' "*■  "" 


the  former  esistenoe  here  of  a  great  river  with  its  branches,  the  main  trunk  of  this 
river  being  supposed  to  hold  for  one  or  two  hundred  miles,  if  not  more,  a  general 
BOntheasteriy  course,  nearly  parallel  with  the  present  main  crest  of  the  Sierra,  before 
tbe  mountauiB  were  uplifted.  But  the  detailed  and  extensive  explorations  of  tbe 
gravel  mines  which  have  been  made  during  the  past  two  years  by  the  State  geological 
survey,  have  developed  among  other  things  the  fact  that  this  theory,  too,  is  not  only 
inadequate  to  account  for  the  complex  facta,  but  that  it  is  not  nnfrequently  in  direct 
conflict  witb  them.  The  questions  involved  are  extremely  complex,  and  it  is  no  won- 
der  that  in  the  absence  of  syetematJo  and  extensive  investigation  of  tbe  facts  in  tbe 
field,  tbe  theories  at  first  propounded  shonld  have  been  wide  of  the  .mark.  And  our 
own  work  in  this  direction  is  by  no  means  as  yet  complete,  What  tbe  true  theory  is, 
therefore,  it  would  be  premature  for  me  to  attempt  to  develop  here.  Bat  it  is  rapidly 
assuming  shape  in  our  minds,  and  the  whole  snbject  will  be  thoroughly  discnsaed  in 
the  forthcoming  volumes  of  tbe  geological  report  of  Professor  J.  D.  Whitney,  provided 
tbe  coming  legislature  shall  furnish  tbe  requisite  means  for  their  completion  and  pub- 
lication. 

The  limestone  belt. — Placer  mining. — Another  prominent  feature  in  the 
geology  of  this  part  of  the  country  is  the  limestone  belt,  on  which  are 
found  the  early  placers,  noted  for  their  immense  yield  from  1850  to  1855. 
This  belt  runs  through  all  the  southern  mining  counties,  and  can  be 
traced  continuously  for  nearly  one  hundred  miles.  Its  course  is  north- 
east and  southwest,  and  its  width  varies  from  half  a  mile  to  three  or 
four  miles,  in  some  places  contracting,  at  othei's  espanding.  At  Sonora 
it  is  narrow,  while  at  Shaw's  Flat  and  Columbia,  a  few  .miles  farther 
north,  it  is  several  miles  in  width.  Throughout  its  entire  length  it  was 
noted  for  the  richness  of  its  placer  deposits,  which  were,  however,  merely 
superficial,  rarely  exceeding  in  depth  six  or  eight  feet,  except  in  places 
where  the  limestone  formation  contracts,  and  at  these  points  it  has  been 
worked  to  a  depth  of  from  forty  to  one  hundred  feet  by  following  and 
cleaning  the  crevices.  Throughout  its  length  the  limestone  bed-rock  has 
been  deeply  worn  by  the  action  of  swiftly  running  water  carrying  bowl- 
ders and  debris^  which  have  cut  and  carved  it  in  the  most  singular  and 
fantastic  shapes  to  a  depth  of  many  feet.  In  many  places  remarkable  un- 
derground caverns  of  unknown  extent  are  found.  One  of  these  exists  near 
Cave  City,  El  Dorado  County,  of  many  acres  in  extent,  which  has  never 
been  thoroughly  explored,  although  discovered  as  early  as  1852.  The 
rich  ^ts  near  Columbia  and  Springfield,  when  discovered  by  the  early 
prospectors,  were  covered  with  dense  growths  of  pine,  and  the  entire 
face  of  the  country  has  been  so  changed  by  mining  operations  as  to  be- 
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nnrecogiiizable  to  the  miner  of  'i9-'50.  The  richest  portion  of  the-  litne- 
stone  belt  has  been  found  on  the  east  side  of  Table  Mountain,  in  Tuo- 
lumne County,  and  it  is  very  probable  that  the  placers  owed  nmch  of  their 
wealth  to  the  scattering  and  distribution  by  water  of  portions  of  the 
Table  Mountain  channel  not  protected  by  lava.  There  is  strong  evi- 
dence of  the  correctness  of  this  opinion  near  Springfield,  Columbia,  and 
Shaw's  Flat— all  of  these  places  being  but  slightly  below  the  level  of 
the  ancient  channel  at  its  exposed  points.  These  towns,  and  Sonora, 
Jamestown,  Mouteznma,  and  Chinese  Camp,  owfi  their  existence  to  this 
class  of  placers.  Near  the  head  of  Table  Mountain,  where  the  basms 
and  crevices  on  the  limestone  belt  are  deep,  we  find  the  towns  of  Mur- 
phy's and  Vallecito,  in  Calaveras  County,  where  mining  is  still  prosecuted 
on  a  small  scale  by  means  of  whims  and  pumps,  with  a  fair  profit,  but 
the  ground  remaining  to  be  worked  is  limited.  At  these  points  the  Table 
Mountain  is  much  broken  up  and  loses  its  identity  as  a  continnous  range. 
The  "flats"  between  the  mound-like  elevations  have  proved  exceedingly 
rich,  but  all  efforts  to  drain  them  have  proved  pecuniary  failures  in  con- 
sequence of  the  great  length  of  tunnels  required.  The  towns  of  Colum- 
bia, Springfield,  and  Sonora,  once  the  most  populous  of  the  southern 
mines,  were  built  on  the  best  placer  grouud,  and  town  lots  are  now  more 
valuable  for  mining  purposes  than  for  business  and  residence.  Placer 
mining  in  their  vicinity,  has  been  virtually  abandoned  to  the  Chinese, 
who  are  satisfied  to  work  ground  which  has  been  passed  through  the 
sluice-boxes  two  or  three  times.  It  often  happens  in  these  towns  that  a 
lot  with  a  brick  house  on  it  is  bought  and  the  house  torn  down,  merely 
ibr  the  purpose  of  taking  the  gold  from  the  ground.  As  some  of  these 
towns  are  very  much  decayed,  property  of  this  kind  can  be  bought  foe 
prices  which  leave  an  ample  margin  of  profit  after  sluicing  out  the 
ground.  In  confirmation  of  this  statement,  the  following  item  from  the 
Sonora  Democrat  of  April  15, 1871,  ia  given : 

The  fine  brick  Btoro  occupied  bo  many  yearB  by  Coadit  has  been  taken  down  witli 
the  Btore-room  nest  south  of  it,  and  now  the  brick  building  nest  north  is  being  taJien 
down  for  the  purpose  of  mining  the  ground  under  it.  Every  day  pieces  of  quartz  are 
found  that  are  very  rich  in  gold.  The  at«re  was  built  on  ground  that  had  not  been 
mined ;  it  is  proviBg  so  rich  now  that  a  miuLng  hole  will  soon  take  the  place  of  the 
Imalding  Pieces  containing  from  one  to  three  hundred  dollars  each  Lave  been  token 
out  within  a  week-  One  week's  washing  has  averaged  $10  per  day  to  the  hand  em- 
ploved,  running  one  wheelbarrow,  and  only  as  yet  washing  top  dirt.  Several  pieces 
were  ibund  laDging  from  one  to  tliree  ounces;  IS  wafion-Ioads  (to  test  the  olaim  beforo 
ereotinc  sluices)  paid  him  SlSO.  In  the  rear  of  this  same  building,  a  few  years  since,  one 
H5-pouud  chunk  was  found,  and  several  of  nearly  that  weight.  A  dc^,  digging  for  a 
gopher,  at  one  time  scratched  out  a  piece  of  qnartz  for  which  Mr.  C.  obtained  pO. 
BiuaU  pieces  of  float  quartz  are  now  daily  found  in  this  ciaJm  containing  from  81  to  SIO 
hi  free  gold. 

In  fact,  it  would  doubtless  prove  a  paying  investment  to  boy  the  land 
on  which  several  of  these  towns  are  situated,  tear  down  the  buildings, 
and  sluice  off  the  grouud.  The  town  of  Sonora,  however,  has  other 
resources,  and  is  now  experiencing  a  return  of  its  former  prosperity 
through  its  great  agricultural  and  horticultural  interests  and  the  numer- 
ous quartz-mining  districts  of  which  it  is  the  basis  of  supply. 

MARIPOSA  COUNTY. 

This  is  the  most  southerly  of  the  counties  included  within  the  limits 
of  the  "  southern  mines."  The  placer  iotorests  of  the  county  have  been 
neglected  for  years,  but  this  branch  of  mining  will  be  revived  with  the 
introdiwtion  of  water,  for  which  purpose  several  ditches  are  being  con- 
structed. 
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The  quartz  iDterests  show  marked  improvement,  manifested  by  the 
opening  of  many  mines  abandoned  for  years,  the  diaeovery  of  new 
ledges,  and  the  investment  of  San  Prancisco  capital  in  developedmines 
The  mines  belonging  to  the  Mariposa  estate  are  so  situated  that  they 
reqnire  water  for  milling  purposes ;  the  mines  are  proven  to  be  abun- 
dantly rich  and  comparatively  inexhaustible,  but  cannot  be  worked  suc- 
cessfully the  year  ronnd  without  taking  the  ores  to  the  Merced  Eiver 
They  now  propose  bringing  the  river  to  the  mines,  and  the  long-talked- 
of  Mariposa  ditch,  located  in  1852,  is  no  longer  a  inyth  but  a  fixed  fact, 
as  the  work  is  being  actively  prosecuted  by  the  company. 

Of  the  celebrated  Mariposa  estate  and  its  mines  there  is  nothing  this 
year  to  be  said.  A  new  set  of  legal  complications  has  paralyzed  opera- 
tions, but  will  terminate,  it  is  believed,  in  a  complete  reorganization  free 
of  incumbrances. 

The  county  of  Mariposa  possesses  many  valuable  claims  outside  of  the 
boundaries  of  the  Mariposa  estate,  some  of  which  are  among  the  most 
productive  in  the  State.  Among  these  we  may  instance  the  Ferguson 
mine,  the  Eclipse,  and  Hites'  Cove  mines. 

The  Ferguson  mine  has  recently  been  sold  to  an  English  company  for 
the  sum  of  $100,000.  It  is  situated  on  the  maini  fork  of  the  Merced 
Eiver,  not  far  distant  from  the  Yosemite  Valley.  The  company  own 
3,700  feet,  and  intend  erecting  powerful  machineiy,  as  there  is  water- 
power  enough  to  driv(f  an  unlimited  number  of  stamps.  This  mine  has 
been  in  snceessful  operation  for  over  ten  years  without  levying  an  assess- 
ment, and  during  the  present  year  has  paid  dividends  of  $4,000  per 
month  with  an  eight-stamp  mill.  The  vein  is  from  1  to  8  feet  thick, 
averaging  2J  feet.  The  average  pay  of  the  rock  is  now  about  $44  per 
ton.  Theirtunnel  is  in  1,100  feet,  on  a  level  with  the  mill,  to  which  the 
rock  is  easily  taken  by  car.  At  the  back  of  the  tunnel  they  have  sunk 
a  shaft  100  feet  deep  ;  at  this  point  it  is  800  feet  below  the  surface. 

The  Hites'  Cove  mine  {described  in  report  for  1871)  is  engaged  in 
driving  a  cross-cut  which  is  expected  to  reach  the  lode  in  May,  1872 
This  cross-cut  will  give  them  three  hundred  feet  of  backs.  This  mine 
has  always  paid  large  returns  to  its  owners. 

The  Washington  mine  has  a  large  vein  and  supplies  a  forty-stamp  mill. 
It  has  never  levied  an  assessment,  but  has  paid  for  all  improvements 
from  its  opening. 

The  Francis  mine  is  a  notable  instance  of  a  successful  mining  opera- 
tion without  capital.  Mr,  Francis,  the  recent  owner,  purchased  the  mine 
sis  years  since  on  credit,  and  erected  on  it  a  five-stamp  mill.  The  mine 
and  mill  soon  yielded  its  owner  a  large  advance  on  the  ori<nnal  cost 
The  mine  has  recently  been  purchased  by  parties  in  San  Francisco  who 
propose  erectmg  a  sixty-stamp  miU,  as  the  mine  has  been  developed  suffi- 
ciendy  to  warrant  it,  having  three  years'  ore  in  sight  and  opened  up 
The  lode  is  from  4  to  12  feet  thick,  and  is  traceable  for  miles  through  the 
eonntry— is  opened  by  an  adit  level  diiven  on  the  mountain  aide  on  the 
lode  with  constantly  increasing  backs.  The  rim  will  pay  in  free  gold 
milling  process  from  $12  to  $15  per  ton,  with  from  10  to  60  per  cent,  of 
sulphurets,  worth  from  $100  to  $300pertOB.  Thepaychuteisofanusuai 
length,  and  is  already  traced  and  tested  for  1,900  feet.  Thecompanvhave 
3,000  feet  of  lode. 

There  are  many  other  mines  in  the  county  in  various  stages  of  develop- 
ment, but  their  opening  has  been  retarded  by  the  unfortunate  condition 
of  the  Manposa  estate,  which  has  been  erroneously  supposed  to  contain 
tlie  best  mines  in  the  county,  and  which,  considered  abroad  as  an  un- 
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successful  example  of  mining  on  a  large  scale,  has  proved  detrimental  to 
all  attempts  to  induce  capitalists  to  invest  in  this  county.  The  condition 
of  tills  estate  is  to  be  attributed  to  tlie  mismanagement  incident  to  the 
control  of  all  large  and  unwieldy  corporations  whose  stock  is  elevated 
or  depressed  at  the  pleasure  of  operators  who  never  saw  the  property 
of  the  company,  and  feel  no  interest  in  its  development  heyond  the 
temporary  enhancement  or  depression  of  the  value  of  shares  in  the 
stoclt  market  for  the  purposes  of  specnlation. 

This  state  of  affairs,  however,  will  not  be  of  long  duration,  as  the 
resources  of  the  county  in  gold-bearing  quartz  have  attracted  the  atten- 
tion of  some  of  the  leading  mining  operators  of  San  Francisco,  who 
have  purchased  several  mines  and  are  now  engaged  in  the  development 
of  the  long-neglected  wealth  of  this  county. 

TUOLUMNE    Of)UNTY. 

This  county,  adjoining  Mariposa  on  the  north,  has  an  area  of  915,000 
acres,  of  which  but  a  small  proportion  is  nnder  cultivation,  although 
the  soil  of  the  western  portion  of  the  county,  from  the  foot-hills  to  an 
elevation  of  2,500  feet  in  the  Sierras,  is  nnequaled  in  the  productiveness 
of  its  orchards  and  vineyards,  both  as  to  the  quantity  and  flavor  of  its 
fruits.  The  county  has  promising  quartz  interests  which  have  for  a  few 
Tears  past  been  dormant,  but  are  now  reviving  flnder  the  impulse  of 
successful  operations  in  this  branch  of  mining,  while  gravel-mining  at 
various  places  on  Table  Mountain  has  proved,  under  good  management, 
both  safe  and  profitable  as  a  business. 

Chinese  Gamp.— The  town  of  Chinese  Camp  is  situated  in  a  basin  or 
fiat,  east  of  Table  Mountain,  at  an  elevation  of  1,300  feet  above  sea- 
level,  the  Mother  lode  lying  about  one  mile  east  of  the  town.  The 
present  population  does  not  exceed  five  hundred  persona,  of  whom 
three-fifths  are  Chinese.  The  main  interest  of  the  place  has  been  placer- 
mining  on  the  flat  on  which  the  town  is  situated.  The  ground  has  been 
worked  over  to  bed-rock,  a  depth  of  three  to  five  feet,  and  the  best  part 
exhausted*  although  the  Chinese  still  carry  on  mining  on  a  small  scale 
when  they  can  find  dirt  paying  one  dollar  a  day  to  the  hand,  of  which 
enough  remains  to  last  for  several  years.  The  supply  of  water  is  limited, 
rarely  more  than  one  hundred  inches  being  available,  and  this  is  sold 
at  fifteen  cents  per  inch  for  ten  hours'  use.  Great  difSculties  were  met 
with  in  obtaining  an  a^lequate  supply  of  water  for  this  place,  as  a  deep 
ravine  (Wood's  Creek)  ran  between  the  town  and  the  nearest  ditch. 
These  were  finally  surmounted  by  running  a  pipe,  eleven  inches  in 
diameter  and  one  mile  in  length,  from  the  Phojnix  Water  Company's 
reservoir  across  the  ravine  of  Wood's  Creek  to  a  hill  above  the  town. 
The  head  of  the  water-supply  (at  the  reservoir}  is  two  hundred  feet 
higher  than  the  discharge-lwx  on  the  hill  above  the  town,  and  an  inter- 
vening  depression— the  ravine  of  Wood's  Creek— having  a  depth  of 
seven  hundred  feet,  measured  from  the  discharge-box,  has  been  over- 
come, not  by  the  construction  of  an  expensive  trestle-work,  as  was 
formerly  the 'practice  in  carrying  water  over  depressions,  bnfc  by  laying 
the  pipes  on  the  surface  and  relying  on  the  pressure.  Two  hundred 
mches  have  been  safely  run  through  this  pipe.  The  gold  found  here  is 
noted  for  its  fineness,  and  is  probably  the  result  of  the  breaking  up  of 
-old  channels,  of  which  remnants  are  found  on  the  edges  of  the  basin. 
The  pay-dirt  extends  entirely  across  the  flat  or  basin,  a  distance  of 
nearly  three  miles.  Some  spots  proved  very  rich,  but  were  quickly 
exhausted,  and  the  future  of  this  class  of  mining  is  not  promising. 
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Detached  masses  or  patches  of  cemented  gravel  are  found  on  the 
Bummits  of  a  few  mounds  or  epura  of  hills  in  this  basin.  These  patches,, 
on  account  of  their  hardness,  seem  to  have  resisted  the  disintegrating 
inflnences  of  air  and  water,  which  have  swept  away  and  scattered  the 
original  deposit  of  which  they  formed  a  part,  depositing  the  released  gold 
in  &e  adjacent  gulches  and  streams  and  over  the  flat.  They  are  but  iso- 
lated monuments,  indicating  theexistence,  ages  since,  of  an  extensive  belt 
of  gravel  deposited  by  the  action  of  water,  but  whether  in  the  channel  of 
a  running  stream,  or  in  a  lake-like  depression,  or  whether  these  deposits 
were  formed  ftx)m  the  "  wash  "  of  the  ancient  river  now  covered  by  the 
lavaofTableMountaiD,(whichis  probably  thecaBe,}cannot  be  ascertained 
withoutcloseobservationandpatientinvestigation.  One  of  these  patches, 
situated  immediately  to  the  east  of  the  town,  and  about  one  hundred 
and  eighty  feet  above  the  level  of  the  basin,  covers  an  area  of  about  ten 
acres  and  proved  exceedingly  rich,  most  of  the  pay  being  found  iu  a 
blue  streak,  varying  from  one  to  twenty  inches  in  thickness  and  lying 
immediately  above  the  bed-rock.  The  depth  of  the  gravel  in  this  tract 
did  not  exceed  thirty  feet,  and  the  best  surface-diggings  of  the  vicinity 
were  found  on  the  slope  to  the  east  of  this  mound  and  in  the  bed  of 
Wood's  Creek.  These  detached  masses  of  gravel  are  said  to  extend 
southerly  into  Mariposa  County,  where  they  exist  in  larger  bodies,  and 
will  be  worked  immediately  on  the  completion  of  several  ditches  now  in 
process  of  construction.  Toward  the  north  we  find  the  great  surface 
deposits  of  the  limestone  belt  which  probably  owe  its  origin  to  the 
same  causes. 

The  quartz  ledges  in  the  vicinity  of  the  town  are  all  supposed  to  be 
on  the  Mother  lode,  which  lies  immediately  to  the  east.  They  are,  begin- 
ning with  the  most  southerly  and  proceedingnorth:  The  C!io,10stamps — 
not  running  for  two  years  j  Orcutt's  mine  {supposed  to  be  on  a  spur  of 
the  Mother  lode) — a  very  rich  vein  of  decomposed  quartz ;  Eagle,  10 
stamps— operations  suspended  in  mili  pending  completion  of  drain  tun- 
nel; the  Shawmut — idle  for  two  years;  belongs  to  a  Boston  company 
and  is  closed  on  account  of  mismanagement  and  defective  machinery. 

Two  miles  northerly  from  Chinese  Camp,  and  on  the  edge  of  the  same 
basin,  is  situated  the  decayed  and  deserted  town  of  Montezuma,  which 
was  once  noted  for  its  rich  placers.  Wood's  Crossing,  on  Wood's  Creek, 
one  mile  eonth  of  Jamestown,  is  noted  as  being  the  first  ground  worked 
in  the  southern  mines,  early  in  1848.  The  creek  here  was  very  rich,  and 
was  worked  by  the  Indians,  of  whom  there  were  many  here  at  that  time. 
It  is  said  that  the  first  traders  who  came  into  this  part  of  the  country 
bought  gold-dust  from  the  Indians  in  exchange  for  its  weight  in  beads, 
raisins,  &c. 

Jamestown. — Between  Montezuma  and  Jamestown  the  country  is 
broken  up  by  rolling  hills  of  no  great  elevation.  The  Mother  lode  is 
intersected  and  cut  half  a  mile  south  of  Jamestown  by  Wood's  Creek, 
a  stream  carrying  but  little  water  in  the  summer,  but  very  turbulent  in 
the  rainy  season.  At  this  point  the  croppings  of  the  lode  have  a  width 
of  from  twelve  to  sixteen  feet,  compact  and  boldly  defined,  with  numer- 
ous spurs  and  parallel  veins  on  the  east  side,  but  the  quartz  is  barren 
at  the  surface.  These  parallel  veins  have  proved  very  rich  but  not  con- 
tinuous. Abandoned  excavations  and  tunnels  show  that  they  have  been 
ft^lo^ed  till  they  "pinched  out"  or  became  merged  in  the  main  lode.  Near 
here,  on  the  line  of  the  Mother  lode,  are  situated  Quartz  Mountain  and 
Whisky  Hill,  famous  for  both  rich  quartz  mines  and  great  failures. 
The  most  noted  mines  are  the  Gulden  Eale,  the  App  mine,  the  Heslep 
mine,  and  the  property  of  Eosencrans,  Preston  &  Co.  on  Whisky  Hill. 
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About  one  mile  and  a  Iialf  west  of  Jamestown  tlie  Motlier  lode  lias  been 
crossed  by  the  lava  flow  of  Table  Mountain,  and  makes  its  appearance 
again  in  prominent  croppings  on  the  west  side  of  the  mountain  at  the 
Eawhide  mine,  one  of  the  oldest  locations  in  the  county. 

The  past  liistoiy  of  Jamestown  is  that  of  all  mining  towns  relymg 
mainly  on  placer  diggings— a  hasty  growth  aad  a  slow  but  sure  decay. 
The  placers  in  this  vicinity  and  the  bed  of  Wood's  Creek  were  of  great 
richness,  and  for  a  few  years  the  sales  of  gold-dust  averaged  nearly 
$1 000  per  day.  The  placers  were  of  the  same  character  as  those  of 
Chinese  Camp,  rarely  exceeding  two  feet  in  depth,and  have  been  worked 
over  several  times.  The  present  population  does  not  exceed  three  hun- 
dred. The  future  of  the  town  depends  on  the  quartz-mining  on  the 
Mother  lode  and  the  opening  of  the  old  channel  underlying  Table 
Mountain.  Both  of  these  classes  of  mining  require  large  expenditures, 
but  premise  large  and  profitable  returns. 

Quartz  Mountain  is  a  cone-shaped  hiU  rising  abruptly  to  a  height  of 
four  or  five  hundred  feet  from  a  rolling  country.  Its  isolated  position 
makes  it  a  prominent  landmark  for  miles  around,  this  prominence 
being  greatly  enhanced  by  an  immense  cropping  of  quartz  which  crosses 
the  summit  of  the  mountain  on  the  line  of  the  Mother  lode,  and  at  a 
distance  presents  tJie  appearance  of  a  great  wall.  Most  of  the  mines 
are  opened  about  half  way  between  the  base  and  the  summit.  The  vein- 
matter  here  seems  to  have  widened  with  the  expansion  of  the  mountain, 
and  veins  are  found  both  on  the  foot-wall  and  the  hanging-wall,  sepa- 
rated by  masses  of  broken  slate  and  quartz,  known  as  "horse-matter.'' 
These  veins  have  a  pitch  to  the  east  of  eighty  degrees. 

The  Heslep  mine,  on  Quartz  Mountain,  probably  the  most  thoroughly 
developed  mine  on  Quartz  Mountain,  is  a  location  of  1,555  feet  on  the 
hanging  wall  of  the  lode.  Tbe  mine  was  opened  in  1852,  and  was  then 
worked  by  an  open  cut  on  the  face  of  the  ledge.  This  cut  has 
been  continued  for  nearly  100  feet,  and  a  tunnel  run  from  its 
face,  on  tbe  ledge,  a  distance  of  600  feet.  Winzes  have  been  sunk 
from  the  floor  of  this  tunnel  to  a  depth  of  65  feet  and  a  new 
level  opened.  On  this  level  the  vein  is  14  feet  wide;  S  feet  of, 
this  vein-matter  is  hard  white  qnartz,  and  6  feet  are  a  mixture  of  soft 
slate  and  broken  quartz,  highly  enlphureted.  The  foot-wall  of  the 
vein  is  greenstone  and  the  hanging-wall  slate.  The  average  pay  of 
this  mine,  which  may  be  taken  as  a  fair  representative  of  tbe  mines 
on  Quartz  Mountain,  is  about  ten  dollars  per  ton  for  rock  taken 
from  the  tunnel,  and  a  slight  advance  for  rock  from  tbe  lower  level. 
This  is  exclusive  of  specimen  rock,  which  is  now  often  encountered  as 
depth  in  the  mountain  is  attained.  The  pay  runs  in  chutes  or  chimneys 
which  rarely  exceed  100  feet  in  length,  hut  several  are  found  on  the  line 
of  the  location.  The  softer  material  can  be  mined  and  milled  at  an 
expense  of  $3  per  ton.  Of  this  class  of  rock  large  reserves  are  in  sight 
on  the  surface  which  can  be  cut  down  on  an  open  face  and  run  through 
the  miU  in  large  quantities,  with  a  profit  of  $3  to  *5  per  ton  without  in- 
terfering with  the  development  of  the  mine.  The  property  is  owned 
and  managed  by  Mr.  B.  F.  Heslep,  and  is  an  example  of  prudent  and 
skillful  management.  Ho  has  commenced  sinking  a  shaft  from  the  sur- 
face to  connect  with  the  winze  from  the  tunnel,  and  on  its  completion 
will  open  a  new  level  160  feet  below  the  tunnel,  or  300  feet  .in  depth, 
from  the  surface.  The  mill  has  fifteen  stamps  of  650  pounds,  with  a 
crushing  capacity  of  eighteen  or  twenty  tons  per  day,  and  is  run  by  an 
overshot  wheel  ftirty  feet  in  diameter,  supplied  with  water  all  the  year, 
at  an  expense  of  $140  per  week,  night  and  day.    The  mill  is  built  for 
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thirty  stamps,  and  the  otlier  fifteen  will  be  put  in  as  soon  as  the  shaft;  is 
snnk  and  the  lower  level  opened.  The  mill,  situated  a  short  distance 
below  the  mouth  of  the  tunnel,  is  provided  with  Stanford's  self  feeding 
apparatus,  requiring  only  one  man  to  attend  to  the  fifteen  stamps.  No 
pans  are  used,  as  the  main  reliance  is  on  the  free  gold.  The  sulphurets 
are  preserved  for  future  treatment. 

The  App  mine  next  adjoining  and  parallel  on  the  east  is  owned  by 
Gnffin  &  Co.  The  ledge  is  1,000  feet  long,  and  from  15  to  30  feet  wide. 
They  have  a  25-8tanip  mill,  but  it  has  only  been  run  at  intervals  during 
past  year.  Their  rock  will  run  from  $15  to  $20  per  ton.  They  have  a 
shaft  down  580  feet,  on  an  incline  of  60°.  The  hoisting-works  are  very 
complete,  and  run  by  an  engine  of  25  horse-pow«r. 

The  Knox  mine,  one-half  mile  from  the  Heslep,  is  1,200  feet  in  length, 
with  a  vein  10  to  20  inches  in  width.  It  is  owned  by  Preston  &  Co. 
They  have  hoisting- works  run  by  a  30  horse-power  engine,  and  a  mill 
of  ten  stamps  and  two  arrastras,  now  crushing  ten  tons  per  day.  The 
quartz  yields  an  average  of  $30  per  ton  esclnsive  of  sulphnrets. 

The  Golden  Kale,  near  Poverty  Hill,  is  owned  by  a  San  Francisco  com- 
pany. Their  mill  of  15  stamps  is  run  by  water-power,  (50-foot  wheel,)  and 
will  crush  15  tons  per  day  (24  hours,)  which  average  $10  per  ton.  A  tunnel 
500  feet  m  length  is  run  la  on  a  grade  with  the  mUl,  to  which  the  rock  is 
brought  by  car.  This  tunnel  runs  nearly  east.  At  this  point,  the  tunnel 
runs  south  75 feet,  wheretheirhoisting-worksare  8ituated,87  feetunder- 
ground.  The  hoisting- works  are  run  by  an  engine  of  12  horsepower. 
At  the  hoisting- works  there  is  a  vertical  shaft  225  feet  deep  from  the 
surface.  The  hanging-wall  is  of  serpentine,  and  the  foot-wall  of  slate 
formation.  The  vein  is  from  7  to  9  feet  wide.  The  Golden  Eule  has 
not  been  worked  regularly  during  the  year  1871,  and  no  dividends  were 
paid. 

Table  Mountain. — This  remarkable  remnant  of  the  basaltic  overflow 
overlies,  as  is  well  known,  the  ancient  channel  of  auriferous  gravel. 
The  accompanying  diagram  is  made  irom  observations  with  a  Green's 
barometer,  and  shows  the  interesting  feet  that  the  rim-rock  of  the  an- 
cient river  is  higher  on  the  west  side  than  on  the  east.  The  difference  is 
33  feet. 

__       a  The  observation  taken  at  A 

■■  "S  made  at  the  hoisting-works 

■■    the    Table    Mountain   Co.'s 

■ "  -im,  on  the  eastern  side  of 

I    ble      Mountain,       (formerly 

-^^  .- ■  '■  i')wnasthe"Hnmbng"claim,) 

■  ___   __^  ""  feet  above  the  rim-roek  of  the 

^  .^^  ■  :ni"ient  river,   covered  by  the 

^^^  I  ■■.  a-flow  known  as  Table  Moun- 

i-i  n;  elevation,  1,680  feet. 

ybservationB  wasmadeat  the 

Section oiTuMeMoimtoin,  CiJifbmia,         hoisting- works  of  Hughes'  mine, 

on  the  west  side  of  the  mountain 

formerly  known  as  the  Maine  Boys'  tunnel)  110  feet  ahove  the  rim  rock 

of  the  ancient  channel;  elevation  1,736  feet.    This  claim  is  next  adjoining 

and  south  of  the  Table  Mountain  Tunnel  Co.'s  ground. 

Observation  C  was  taken  on  the  summit  or  plane  of  Table  Mountain 
and  at  a  point  equidistant  from  observations  A  and  B  :  elevation  1,882 
feet.  ' 

The  diagram,  a  cross-section  of  Table  Mountain,  is  a  representation 
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of  the  stratification  at  this  point :  a  is  the  basaltic  lava  risiug  ia 
precipitous  cliffs  from  the  surrouuding  cauntry ;  b  a  stratum  of  com- 
pact sand  nearly  hard  enough  to  he  designated  as  sandstone ;  under- 
neath this  is  a  layer  of  gravel,  represented  by  e  ;  and  o  shows  the  posi- 
tion of  the  auriferous  gravel. 

The  auriferous  gravel  is  extracted  by  means  of  inclines  running  respect- 
ively from  A  and  B  to  the  bottom  of  the  channel. 

Mining  in  Table  Mountain. — ^The  ground  of  the  "  Table  Mountain 
Tunnel  Company"  is  situated  on  Humbog  Flat,  about  one  mile  north  of 
Jamestown  on  the  east  slope  of  Table  Mountain.  The  company  own 
4,500  feet  of  ground,  north  and  south  on  channel,  and  claim  from  base 
to  base  of  the  mountain.  Their  gravel  deposit  is  partly  under  the  lava 
capping,  but  a  large  portion  of  the  best  ground  lay  to  the  east  of  the 
lava  flow  and  seemed  to  owe  its  origin  to  a  deflection  of  the  ancient 
river  channel,  which  here  took  a  slight  bend,  followed  by  the 
lava  stream,  leaving  exposed  a  large  portion  of  the  old  river  bed. 
The  ground  was  first  worked  in  1852  by  a  tunnel  running  from  Pepper- 
mint Creek,  an' insigniflcant  stream  on  the  east  side  of  Table  Mountain, 
This  tunnel  was  run  1,000  feet  ia  slate  bed-rock,  and  on  rising  twenty- 
five  feet  pay  gravel  was  struck  near  the  rim  of  the  channel.  This 
tunnel  cost  $60,000,  and  ruined  its  projectors,  only  four  of  them  hold- 
ing a  small  interest  when  pay  was  struck.  Subsequently  the  ground 
was  opened  by  inclines  higher  up  the  slope  and  near  the  edge  of  the 
lava  capping  of  the  mountain,  and  is  still  worked  by  this  method,  the 
Peppermint  Greek  tunnel  being  used  for  drainage.  Drifts  are  run  from 
these  inclines  by  means  of  which  the  ground  has  been  breasted  out  for 
a  length  of  2,500  feet,  and  2,000  feet  yet  remain  to  be  opened.  The 
channel  of  the  old  river  proved  to  be  from  100  to  150  feet  in  width,  and 
the  breasts  were  opened  to  a  width  of  30  to  80  feet  according  to  the 
yield  of  the  gravel.  The  thickness  of  the  pay  gravel  varies  from  four 
to  six  feet — the  richest  being  on  the  bed-rock,  which  is  "  picked"  down  to 
a  depth  of  ten  or  twelve  inches.  The  main  incline,  through  which  the 
mine  is  now  worked,  is  320  feet  in  length,  the  i>erpendicular  depth  from 
the  bottom  of  the  incline  to  the  surface  being  eighty-seven  feet.  The 
strata  passed  through  iu  running  this  incline  were  compacted  sand 
alternated  with  thin  layers  of  "  pipe-clay."  Underneath  this  was  found 
the  pay  gravel — ^four  to  six  feet  in  thickness,  then  a  soft  slate  bed-rock. 
Tke  main  nortli  drift  is  now  1,600  feet  in  length  on  the  channel,  but 
"  breasting"  has  not  been  made  on  more  than  half  this  distance.  The 
gravel  is  brought  &om  the  "head"  or  "  breasts  "  of  the  drifts  by  a  car 
drawn  by  a  mule  to  the  foot  of  the  incline,  whence  it  ia  raised  to  the 
surface  and  emptied  in  a  large  dump-box. 

The  method  of  treatment  here  is  by  the  "  Cox  pan,"  a  process  which 
is  fully  described  in  another  part  of  this  report.  The  hoisting-works 
and  mill  are  run  by  eighty  inches  of  water,  by  means  of  an  overshot 
wheel  thirty  feet  iu  diameter.  A  test  of  several  hundred  car-loads  of 
gravel  at  this  mine  showed  a  yield  of  five  to  six  dollars  per  car-load, 
equivalent  to  $10  per  cubic  yard;  but  this  "run"  was  on  very  rich 
ground.  The  average  yield  for  a  run  of  several  successive  months 
would  probably  not  exceed  half  the  amount  obtained  when  the  test  was 
made,  and  with  this  yield  a  large  profit  accrues  to  the  owners.  The 
gravel  of  this  part  of  the  channel  of  Table  Mountain  is  soft  and  easily 
extracted  with  the  pick.  In  using  the  "  pan  "  the  gravel  is  fed  coutin- 
nously  from  a  "hopper,"  the  feeding  beinginterrupted  only  long  enough 
to  discharge  the  bowlders  fiwm  the  mill  or  pan.  The  dirt  released  by 
the  action  of  the  pan  passes  through  the  apertures  in  the  bottom. 
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whence  it  runs  tlirougli  three  hundred  feet  of  sloiee-boxes,  and  the 
proprietors -are  confident  from  experimental  tests  that  they  save  as 
much  of  the  gold  as  by  any  process  in  use.  They  speak  highly  of  the 
"Cox  pan"  after  two  years  of  constant  use. 

The  Hughes  mine,  comprising  the  ground  formerly  known  as  the 
Maine  Boys'  tunnel,  one  of  the  earliest  locations  on  Table  Mountain,  is 
situated  north  of,  and  nest  a(\joining  the  claim  above  described,  but 
is  opened  from  the  western  instead  of  the  eastern  face  of  the  mountain, 
which  is  here  nearly  2,000  feet  in  width.  The  main  drifts  of  the  two 
companies  are  now  approaching  each  other,  one  running  north  and  the 
other  south  on  the  channel,  and  before  the  close  of  the  present  year  the 
communication  will  be  opened  through  the  mountain  under  the  lava 
crust  which  filled  tbe  ancient  channel  of  Table  Mountain,  This  will 
afford  complete  ventilation  for  both  mines,  and  greatly  facilitate  future 
explorations.  Barometrical  observations  taken  on  a  line  across  Table 
Mountain  at  this  point  give  the  following  results : 

Altitudo  above  HPalevoI. 

Mouth  of  Table  Mountain  Company's  incline,  east  side  Table  Mountain 1, 6efl  feet. 

Month  of  Hughes's  iooliue,  west  aide  Table  Mountain 1,  736  feet. 

Summit,  or  plane  Table  Mountain  between  these  points 1,883  feet. 

It  will  be  observed  that  the  rim  rock  of  the  old  river  bed  is  thirty- 
three  feet  higher  on  the  western  than  on  the  eastern  side,  showing  that 
the  river  wQre  its  deeper  channel  on  the  western  side.  The  bottom  of 
the  river  (bed-rock}  seems  to  be  about  300  feet  below  the  plane  of  the 
mountain.  It  is  an  interesting  question  which  we  submit  to  the  consid- 
eration of  the  State  geological  survey,  whether  thesefacts  have  any  bear- 
ing on  the  great  distribution  of  gold  on  tbe  eastern  side  of  the  mount- 
ain as  manifested  on  the  limestone  belt  from  Columbia  at  Kiucaid  Plat, 
and  in  the  bed  of  Wood's  Creek.  The  Maine  Boys'  ground,  after  many 
vicissitudes  of  good  and  bad  fortune  for  nearly  twenty  years,  passed 
into  the  hands  of  its  present  energetic  owner,  Mr,David  Hughes,  who 
has  demonstrated  that  this  class  of  mining  can  be  carried  on  with  uni- 
form profit  when  managed  with  economy  and  skill.  Mr.  Hughes  owns 
1,900  feet  on  the  channel,  and  his  ground  is  opened  by  an  incline  four 
hundred  and  ninety-six  feet  in  length,  and  110  feet  in  perpendicular 
depth.  The  width  of  the  channel  varies  from  150  to  300  feet,  while  the 
pay-dirt  varies  from  thirty  feet  to  the  entire  width  of  the  channel.  The 
grave!  is  about  twenty  feet  in  thickness,  but  the  paying  poj;tion  seldom 
exceeds  four  leet  on  the  bottom.  The  stratification  is  the  same  as  on  the 
other  side  of  the  mountain.  Several  "  channels"  are  supposed  to  exist  in 
the  claim,  but  they  a^e  probably  the  results  of  the  changing  of  the  river 
bed  from  east  to  west  as  demonstrated  by  the  barometrical  observations 
above  noted.  The  claim  is  worked  through  two  tunnels,  the  drifts  in  one 
(the  old  Maine  Boys')  being  2,600  feet  in  length,  in  the  other  1,500  feet. 
The  gravel  is  taken  out  and  hoisted  in  the  same  manner  as  in  the  claim 
last  described.  Mr,  Hughes  uses  two  "  Cox  pans,"  run  with  fifty  inches 
of  water  by  an  overshot  wheel  thirty  feet  in  diameter.  Each  pan  will 
treat  forty  cap-loads  of  gravel  per  day — one  ton  to  the  car-load.  The 
gravel  is  fed  continuously  as  at  the  Table  Mountain  Co.'smill,  abontten 
inches  of  gravel  being  kept  constantly  in  the  bottom  of  the  pan,  but  it 
is  here  charged  with  a  small  quantity  of  quicksilver.  Trom  one  hundred 
to  two  hundred  feet  of  sluices  are  used  below  the  pans.  The  yield  is 
from  $2  50  to  $3  per  car-load,  and  is  considered  good  pay.  The  gravel 
sometimes  yields  much  higher,  rarely  lower.  This  is  a  little  less  than  $5 
per  cubic  yard,  Mr,  Hughes  has  used  these  pans  for  several  years  in 
succession,  and  has  made  several  imi)roYements  in  their  construction 
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and  manipulation,  particularly  in  the  distribution  of  the  water  in  tlie 
pulp  while  in  motion:  He  says  they  will  successfully  work  any  gravel 
soft  enough  to  yield  to  the  pick,  and  work  it  closer  thaa  any  other  pro- 
cess, though  he  admits  the  loss  of  a  considerable  percentage  of  the  finer 
gold. 

Sonora. — ^The  country  between  Jamestown  and  Sonora,  a  distance  of 
four  miles,  is  more  hilly,  and  mining  has  been  confined  to  the  bed  of 
Wijod's  Creek.  The  town  of  Sonora,  the  largest  town  in  the  southern 
mines,  was  settled  in  the  summer  of  1848  by  a  party  of  Mexican  miners 
from  the  pi-ovince  of  Sonora,  and  was  originally  known  as  the  "  Sono- 
ranian  Camp,"  to  distinguish  it  from  Jamestown,  which  was  settled  at 
about  the  same  time  and  known  as  the  "American  Camp."  In  the  fall 
of  ISijl,  with  the  discovery  of  the  great  wealth  of  the  placers  on  the 
limestone  belt,  the  population  of  Sonora  increased  with  great  rapidity 
and  was  estimated  to  be  at  least  five  thousand  persons.  This  population, 
however,  was  much  diminished  in  the  succeeding  year  by  the  enforce- 
ment of  the  foreign  miners'  tax,  which  was  then  thirty  dollars  per 
mouth,  but  revived  in  1852,  and  stood  at  about  three  thousand  for  many 
years,  until  the  gi-adnal  decay  of  the  placers,  when  it  settled  down  to 
its  present  population,  about  twelve  hundred  souls.  With  the  exhaus- 
tion of  the  placers  the  town  underwent  a  period  of  decay  nearly  as  rapid 
as  its  growth,  but  is  now  recovering  its  prosperity  on  a  more  stable  basis. 
This  town,  like  all  miniug  towns  in  California,  has  suffered  severely  from, 
repeated  and  destructive  conflagrations.  The  losses  by  fire  from  1849 
to  1853,  during  which  period  four  great  fires  devastated  the  town,  were 
estimated  at  one  million  of  dollars.  The  first  newspaper  published  in 
the  mines  of  California  was  the  Sonora  Hero-ld,  the  first  number 
being  issued  ou  July  4, 1850.  Nos.  1  to  7  of  the  Herald  were  printed 
on  foolscap ;  single  copies  sold  at  fifty  cents.  The  state  of  society  during 
the  flush  times — from  1849  to  1853 — was  of  the  worst  description,  and 
crime  and  lawlessness  were  much  increased  by  the  ill-feeling  engendered 
between  the  Mexican  and  American  population.  Murder  and  robbery 
were  crimes  ot  frequent  occurrence,  and  these  were  punished  by  the 
stern  discipline  of  lynch  law.  In  1855  a  vigilance  committee  was  organ- 
ized, in  consequence  of  the  murder  of  some  Americans  by  Mexican  des- 
peradoes, and  after  several  summary  trials  and  executions  the  entire 
Mexican  population  was  banished,  and  the  guilty  and  innocent  suffered 
alike.  The  winter  of  1852  was  remarkable  for  its  severity,  the  rain-fall 
exceeding  that  of  any  year  since  the  occupation  of  the  country  by  the 
white  races.  The  streams  rose  and  swept  away  the  few  ferries,  the 
roads  were  destroyed,  and  great  sickness,  destitution,  and  suffering 
resulted.  Some  idea  of  the  price  of  living  in  Sonora  at  that  time  may 
be  formed  from  the  following  extract  translated  from  a  work  on  Cali- 
fornia, published  in  the  city  of  Mexico  in  1866,  by  I'Abb^  Alric,  who 
was  the  parish  priest  of  Sonora  from  1851  to  1855. 

"During  the  months  of  November  and  December,  1852,"  says  the 
abb4,  "rain  and  snow  fell  in  great  abundance,  and  the  roads  were  ren- 
dered impassable  for  several  months.  The  consequence  was  that  the 
price  of  living  advanced  to  exorbitant  rates.  Eggs  were  worth  $1 
each;  bear's  meat,  $1  per  pound;  bread,  $2  per  pound;  chickens,. $10 
to  $12  each ;  and  a  turkey  sold  for  $20,  Everything  else  was  sold  in 
proportion." 

I  qnote  a  few  more  extracts  from  this  work  to  show  the  social  condi- 
tion of  Sonora  at  this  period: 

"On  the  8th  of  June,  1851,"  says  the  abb6,  "I  was  compelled  to 
witness  a  terrible  spectacle  at  a  neighboring  camp  where  I  was  called  to 
H.  Ex.  211 5 
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ailininister  the  last  consolations  of  religion  to  two  Mexicans  who  had 
been  condemned  to  death  by  the  Yankee  miners  on  the  bare  suspicion 
of  having  been  implicated  in  the  mnrder  of  two  Americans  whose  dead 
bodies  had  been  discovered  near  the  tents  of  the  Mexicans.  After  these 
miserable  men  had  received  the  rites  of  the  church,  a  noose  was  placed 
around  their  necks,  the  end  of  the  rope  was  thrown  over  a  limb,  and 
they  were  placed  on  the  back  of  a  mule  which  was  driven  from  under 
them,  the  men  remaining  suspended  until  life  was  extinct. 

"  On  the  same  day  several  Americans  discharged  their  revqlvers  into 
a  gambling-house  where  seven  Mexicans  were  seated  at  play,  on  the 
pretense  that  the  Mexicans  had  cheated  at  cards.  On  arriving,  I  found 
three  dead  and  the  others  wounded.  These  died  the  next  day,  and  a 
common  grave  received  the  remains  of  all.  T^e  murderers  escaped 
unpunished. 

"These  scenes  were  repeated  daily.  In  fact,  on  the  next  day  I  was 
sent  for  from  Melones  (now  Carson  HUI)  to  confess  two  miners  accused 
of  robbing  a  sluice-box.  It  was  necessary  to  cross  the  Stauislans  Eiver, 
where  I  was  detained  for  some  time,  and  on  my  arrival  found  I  was  too 
late ;  the  only  thing  to  be  seen  was  two  corpses  swinging  from  a  limb 
projecting  over  a  precipice. 

"  One  night  I  was  called  to  visit  two  sick  men,  one  a  Frenchman,  the 
other  a  Mexican,  who  lived  in  a  tent  some  distance  from  the  town.  They 
did  not  seem  in  immediate  danger  of  death,  and  I  left  them  at  11  p.  m., 
promising  to  return  early  in  the  morning.  8o*on  after  my  departure 
they  were  robbed  and  murdered  for  the  gold  dust  in  tlieir  possession, 
and  their  bodies  disposed  of,  and  on  my  return  in  the  morning  I  found 
neither  tent,  sick  men,  nor  corpses. 

"  Such,"  remarks  the  abb^,  "  is  life  in  California."  This  journal, 
extending  over  a  period  of  four  years,  is  a  constant  record  of  such 
scenes  as  the  above.  Finally  a  vigilance  committee  was  organized,  whose 
first  proceeding  was  the  banishment  of  all  the  Mexican  population  who 
refused  to  surrender  their  arms.  The  flock  iieing  dispersed,  the  abb6 
sought  new  fields  of  labor. 

Tlie  Sotiora  of  to-day,  with  its  churches,  schools,  stores,  and  pleasant 
residences  surrounded  by  gardens  and  orchards,  presents  a  striking 
contrast  to  the  rude  collection  of  tents  and  brush  houses  described  by 
I'Abb^  Alric,  and  the  rude  and  lawless  population  of  1849~'30  has  been 
succeeded  by  a  thrifty  and  energetic  population  engaged  principally  in 
the  development  of  the  wonderful  resources  of  this  locality,  in  frnit-rais- 
ing  and  vine-culture,  the  orchards  and  vineyards  here  producing  fruit 
in  a  profusion  and  with  size  and  flavor  unequaled  in  any  other  part  of 
the  State. 

Quartz-mining  near  Sonora.— To  the  east  of  Sonora,  high  up  in  the 
Sierras,  is  found  a  belt  of  quartz  mines,  inclosed  in  the  granite  forma- 
tion, which  are  rapidly  assuming  an  importance  second  to  none  in  the 
State  in  point  of  extent  and  productiveness,  and  but  little  known  out- 
side of  the  boundaries  of  the  county.  We  will  briefly  notice  a  few  of 
these  claims. 

The  Confidence  mine  has  been  opened  for  more  than  ten  years,  during 
which  period  work  had  not  been  prosecuted  with  any  degree  of  regu- 
larity until  it  passed  into  the  hands  of  the  present  owners,  Ben  Holla- 
day  &  Co.,  who  purchased  it  for  the  sum  of  $15,000  on  the  recommen- 
dation of  Mr.  L,  Gilson,  a  miner  of  experience  and  skill.  The  claim  is 
1,050  feet  in  length ;  its  course  northwest  and  southeast,  with  a  dip  to 
the  west  of  twenty-eight  to  thirty  degrees.  Both  walls  are  granite,  and 
the  fissure  V3,rie8  in  width.    At  the  north  end  of  the  drifts  the  vein  mat- 
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ter  is  aboat  eight  feet  wide  and  yields  an  average  of  nearly  $75  per  ton, 
Ttie  south  drifts  are  wider,  sometimes  attaining  a  width  of  sixteen  feet, 
and  the  yield  from  this  part  of  the  mine  is  from  $12  to  $15  per  ton. 
The  pay-chute,  or  chimney,  as  fer  as  developed,  has  a  length  of  200  fe«t. 
The  i-ock  is  a  hard,  white,  salphureted  qnartz,  presenting  no  indication  of 
its  richness,  and  "  specimen  rock"  is  rarely  found.  The  mine  is  opened 
by  an  incline,  500  feet  in  length,  running  on  the  vein — the  perpendicular, 
depth  fro[n  surface  to  bottom  of  incline  being  about  240  feet.  Three 
levels  have  been  opened,  each  running  100  feet  north  and  100  feetsoiitii 
from  the  incline.  The  present  owners  took  the  mine  with  a  ten-stamp 
mill.  They  now  have  a  iirst-clafis  forty-stamp  mill  and  three  arrastras, 
capable  of  reducing  fifty  tons  per  day.  The  mine  is  kept  developed  in 
advance  of  the  capacity  of  the  mill,  and  it  is  estimated  that  the  re- 
serves in  sight  will  run  the  mill  six  months,  without  o])ening  another 
level,  and  that  these  reserves  will  yield  $200,000.  About  sixty  men  are 
employed.  This  company  own  2,100  feet,  of  a  similar  ledge,  and  as  far 
ae  opened  the  ledge  has  gold  visible  in  every  part.  Under  its  present 
management  it  looks  as  if  it  would  last  for  years  to  come.  The  extraor- 
dinary fineness  of  the  gold  in  this  mine  makes  it  tbe  more  valuable, 
the  gold  ranuing  from  900  to  920  line.  For  the  past  two  years  tbe 
mine  has  been  yielding  at  the  rate  oT  from  $25,000  to  $SO,000  per  month, 
sometimes  as  high  as  |40,000.  The  mill  and  hoisting-works  are  ran  by 
powerful  steam  machinery. 

Tbe  Excelsior  mine  is  situated  a  short  distance  to  the  northeast  of  the 
Oonfldence,  and  the  geoIogiTial  and  miueralogical  features  are  similar. 
This  mine  produced  $525,000  in  twenty  months  with  a  ten-stamp  mill. 
The  mine  is  now  closed  and  has  been  for  the  past  five  years,  on  ac- 
count of  a  personal  difficulty  among  its  owners.  Miners  in  tbe  vicinity, 
who  formerly  worked  in  the  mine,  think  it  among  the  richest  in  the 
State.  Explorations  have  reached  a  depth  of  175  teet,  tbe  mine  being 
opened  laterally  about  400  tfeet.  Mr.  G-.  F.  Wright,  who  has  been  ab- 
sent from  the  State  for  several  years  past,  has  retnraed  from  tbe  East, 
and  it  is  thought  tbe  mine  will  be  reopened  early  in  1872.  During  the 
working  of  this  mine,  the  company's  little  t«n-stamp  mill  made  several 
runs  ranging  from  $14,000  to  $25,000  per  week.  One  lot  resulted  in  a 
cleanup  of  $25,800  from  fifty  tons  of  rock. 

At  Big  Basin  several  ledges  are  worked,  by  means  of  arrastras,  by 
Leiris  &  Brother.  Tliese  ledges  are  found  in  talcose  slate.  Besides 
these  claims,  numerous  veins  are  being  opened  on  the  same  belti  which 
is  believed  to  extend  northerly  into  Calaveras  Connty,  where  it  outcrogs 
at  tbe  Sheep  Eanch  claims,  Washington  district.  Near  Sonora  and 
Columbia,  on  the  slopes  of  Bald  Mountain,  numerous  "  pocket"  veins 
of  great  richness,  bat  limited  in  extent,  occurring  in  slate,  are  found 
and  worked  by  tbe  adventurous  class  of  prospectors  wbo  depend  on 
this  precarious  method  of  mining  for  a  subsistence.  On  the  west  side 
of  Table  Mountain  we  flud  the  Mother  lode,  with  tbe  small  mining 
villages  of  Eawhide  Hanch  and  Tuttletown.  Numerous  claims  at  these 
points  on  which  work  has  been  suspended  for  several  years  will  soon  be 
re-opened,  ^mong  this  class  we  may  mention  tbe  Itawbide,  possessing 
one  of  the  finest  mills  in  the  State,  closed  for  several  years  in  conse- 
quence of  mismanagement  and  litigation,  and  the  Waters  mine,  near 
Tuttletown,  which  is  said  to  contain  a  large  amount  of  low-grade  ore 
in  sight,  but  operations  have  been  suspended  for  waut  of  machinery, 

Columbia  and  vicinity. — Pour  miles  north  of  Sonora'  we  find  the  towns 
of  Columbia,  Shaw's  Flat,  and  Springfield.  The  first-named  was  once  an 
important  place,  second  only  to  Sonora  in  population  and  wealth.    All 
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tlaese  towns  are  situated  on  the  limestone  belt,  wbich  is  here  nearly 
three  milfis  in  -width,  immediately  to  the  east  of  Table  Mountain,  and 
have  an  elevation  above  sea-level  of  abont  2,100  or  2,200  feet,  being  but 
little  less  than  that  of  the  plane  of  the  mountain.  The  surface  diggings 
here  were  from  three  to  thirty  feet  in  depth.  The  limestone  bed-rock, 
everywhere  exposed  by  the  washings  of  the  miners,  is  deeply  eroded 
and  cut  in  the  most  fantastic  shapes  by  the  action  of  running  water  at 
some  remote  period.  The  placers  here  were  formerly  extensive  and 
rich,  but  at  the  present  time  they  do  not  yield  more  than  two  dollars 
a  day,  ^nd  the  unworked  area  is  very  limited.  The  best  ground  is  cov- 
ered with  buildings  in  the  various  towns.  These  buildings  are  being 
removed  for  the  purpose  of  mining  the  ground.  The  auriferous  charac- 
ter of  the  ancient  channel  under  Table  Mountain  was  first  discovered  in 
1854,  near  Shaw's  Flat,  where  the  denudation  of  the  lava  crust  exposed 
the  richest  ground  worked  in  this  part  of  the  State.  As  late  as  1855-'56 
it  is  said  that  some  claims  at  Caldwell's  ranch  yielded  ten  or  twelve 
pounds  of  gold  per  day,  for  many  consecutive  days.  At  that  time  the 
town  of  Shaw's  Flat  contained  two  hotels  and  a  dozen  stores.  Now 
there  are  not  a  dozen  houses  occupied.  Indian  antiquities,  such  as 
pestles  and  mortars  of  stone,  are  here  found  in  abundance,  aud  the 
remains  of  the  mastodon  aud  elephant  are  frequently  unearthed  by 
mining  operations.  These  remains  are  found  at  depths  varying  from 
ten  to  thirty  ffeet  beneath  the  surface.  At  Gold  Springs,  near  Oolumbia, 
an  elephant^s  tusk  uiue  feet  in  length,  and  of  proportionate  thickness, 
was  found  in  a  good  state  of  preservation,  but  did  not  long  resist  exposure 
to  the  air.  Brown's  Flat,  situated  on  Wood's  Creek,  abotit  half  way 
between  Sonora  and  Columbia,  has  a  population  of  one  or  two  hundred 
persons,  who  are  engaged  in  mining  on  the  cre«k.  The  limestone  belt  is 
here  pinched  dowu  to  very  narrow  limits,  and  the  depth  of  pay-dirt  in 
the  creek  varies  from  twenty  to  sixty  feet,  the  crevices  in  the  rock  being 
still  deeper.  The  dirt  is  hoisted  to  the  surface  by  derricks,  emptied  in 
dump-boxes,  whence  it  is  run  through  sluice-boxes.  Several  claims  are 
yielding  from  $3  to  $5  per  day  to  the  hand,  but  the  available  ground  is 
now  verj'  limited.  Yankee  Hill,  near  the  head  of  Wood's  Creek,  and  at 
the  base  of  Bald  Mountain,  has  been  noted  for  the  existence  of  coarse 
gold.  Among  the  nuggets  found  here  was  one  of  tweuty-three  pounds, 
one  of  seventeen  pounds,  and  many  pieces  varying  in  weight  from  one 
to  four  pounds.  -Mining  is  still  carried  on  in  the  bed  of  the  creek,  but 
on  a  small  scale.  The  basin  in  which  these  towns  are  situated  has  on 
one  side  Table  Mountain,  with  its  channel  of  am'iferous  gravel,  and  on 
the  other  Bald  Mountain,  which  is  noted  for  the  richness  of  its  "  pocket" 
claims.  The  gulches  and  ravines  of  this  mountain  still _ contain  much 
gold  released  by  the  decomposition  of  the  quartz  veins. 

The  following  is  an  extract  from  the  early  mining  laws  of  Columbia 
district.    Those  of  other  localities  described  did  not  materially  differ. 

"A  full  daim  for  mining  purposes  on  the  flats  or  hills  of  the  district 
shall  consist  of  an  area  equal  to  that  of  one  hundred  feet  square. 

"A  full  claim  on  ravines  shall  consist  of  one  hundred  feet  running  on 
the  ravine,  and  of  a  width  at  the  discretion  of  the  claimant,  provided  it 
does  not  exceed  one  hundred  feet. 

"No  person  shall  hold  more  than  one  full  claim  within  the  bound- 
aries of  this  district,  nor  shall  it  consist  of  more  than  two  parcels  of 
ground,  the  sum  of  the  area  of  which  shall  not  exceed  the  area  of  one 
full  claim;  providied,  nothing  in  this  arlicle  shall  be  so  construed  as 
to  prevent  miners  irom  associating  in  companies  to  carry  on  mining 
operations,  such  companies  holding  no  more  ttian  one  full  claim  to  each 
member." 
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Another  article  provided  that  no  claim  should  be  sold  to  a  Chinaman 
under  penalty  of  forfeiture.  Those  owning  ground  now  are  very  willing 
to  sell  to  "  John." 

lAst  of  quarlx-mills  in  Tuolumne  County  running  during  1870  O'nd  1871. 


Name. 

s. 

„„.. 

>.„«. 

BlueOuleh  Eagle  Mill 

I.oinbardo    Mine    and 
Cmfidence  Mine    imA 

Deer  Creek  Mill 

Bucbanau    Mine    aod 
MilL 

American  Camp  Mine 

Golden  Rule  Mine  and 

Hesiep  Mine  aud  MiU. . 

Pr£«ton'a  Mine  and  Mill 

App  Mine  and  MiU... 
K.-.whide  Mine  and  MilL 

Spring  Gnlcb  Mine  and 

10 
10 

10 
10 

10 
10 

EagloMillondMining 
Lombardo  Company.. 

with  favorable  proapccta ;  tunnel  being  run  to 
drain  mine  at  low  level. 

yicldioB  from  61,000  to  tl,a00  per  ilny.  The 
whbA  time°tbe*S'ine'^l^d'laimly,  and  bSt 
been  developed  to  a  depth  of  600  fiel  by  an  in- 
cline.  Situated  in  tbe  granite  belt. 

Eunnine  at  intervals  for  two  years  paet;  ledge 
mu^liraken  np  and  pay  apotted. 

Suspended  for  many  yearsj  pntapectius  resumed 
this  year;  mine  valuable,  but  will  require  a 
larg,e  expenditure  to  put  It  in  payiufi  condition. 

KonSneatinUrrals. 

during  past  year;  will  be  resumed  in  1872. 
KumiiDg  cSsantlv.  and  payhig  well  i  voiu  wide, 
but  o1  low  fc-raXii   sit^ted^'on  Mother  lode, 

Bucbanan  Mining  Com 
pauj. 

Boawoctli&Co 

management!    work  will  bo  resumed.     Thia 
mine  haa  been  very  productive. 
Firat*laaa  10«t»mp  null  just  completed. 

Sharwood&Co 

S^^Kins  Mine  ai.d 

Worldng  at  iiitervala.- 

Clio  Mining  Company - 
Davidson&Co 

Sootebj  Mine  and  Mill. 

Lewis  Brothers' Mine.. 
Excelsior  Mine  and  Mil 
Tullock  &  Co.'a  Mine 

aadMilL 
Pattoreon's  Mine  and 

A  proiluoiivc  mine,  but  now  in  pecuniary  iliffi- 

eultlcs  and  litigation.                          , 
Uaea  two  stamps  and  arrastraa ;  payuig  well. 

Patteraon  &  Co 

mill  in  operation  next  year. 

It  appears  from  the  above  table  that  twenty  mills,  with  an  aggregate 
of  two  hundred  and  sixty-two  stamps,  have  been  running  during  tlie 
past  two  years,  and  but  few  of  these  with  regularity.  Langley's  Pacific 
Coast  Dii^ctory  for  1870-'71  gives  a  list  of  forty  mills  with  four  hundred 
and  forty-four  stampa  iu  this  county.  The  county  assessors  for  that 
year  made.no  returns,  so  that  we  cannot  compare  the  number  of  tons 
crushed  with  that  of  previous  years. 

CALATEEAS   COUNTY. 

This  county  adjoins  Tuolumne  ou  the  north.  It  possesses  gravel  and 
placer  deposits  of  considerable  extent,  but  not  of  great  depth,  and 
labors  under  the  disadvantage  of  scarcity  of  water.  It  contains,  also, 
near  the  foothills,  rich  mines  of  copper,  now  unworked,  and  numerous 
veins  of  quartz  of  great  richness.  Many  of  the  richest  claims  on  the 
Mother  lode  are  found  in  this  county.  The  county  assessor,  iu  his  re- 
port to  the  suiveyor  geue^al  for  1871,  says :  "  The  placet  mines  of  this 
county  are  'things  of  the  past.'  True,  now  and  then,  in  one's journey- 
ings,  you  will  startle  some  old  'forty-niueCj'  in  his  secluded  ravine,  with 
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pick,  pan,  and  shovel,  mayhap  a  rocker ;  now  and  then  a  squad  of 
Celestials  working,  for  tlie  twentieth  time,  old  tailings.  But  if  the 
bright  yield  of  placer  mines  has  paled,  we  are  content  with  the  more 
respleudeut  glories  of  cement  and  quartz ;  of  the  first,  we  are  but  in  our 
infancy."  Throughout  Tarious  parts  of  the  county  gravel  diggings  are 
found,  and  in  several  basins  near  the  head  of  Table  Mountain  the  gravel 
has  a  depth  of  thirty  or  forty  feet,  but  drainage  is  difficult  and  expen- 
sive. Mr.  J.  Eathgeb,  of  San  Andreas,  has  made  close  investigation 
into  the  character  and  yield  of  many  of  the  gravel  claims  of  the  central 
part  of  the  county,  and  furnishes  the  following  valuable  description 
and  data : 

The  mining  districts  of  San  Audreas,  Lower  Calaveritoa,  and  Fourth  Oi-osaing,  in 
Caiaveras  Coonty,  are  situated  on  the  range  of  the  Mother  quartz  lode  of  California, 
and  are  about  eight  miles  in  length  by  three  miles  in  width.  Since  last  year  these 
diatriota  have  made  progress  in  the  mining  industry  and  have  advanced  hy  their  sulf- 
anstaioing  capacity  to  profitable  operations. 

The  principal  mines  of  these  districts  are  the  Davis,  Seeiffart,  Thorn,  Rliead,  Union, 
Anton,  Miner's  Dream,  Bachman,  and  Thorpe. 

Tlio  principal  tunnel  and  hydraulic  claims  are  the  Gomet,  Clarfcs  &  Co.,  Wilson  &. 
Co.,  Hedrick,  Johnston,  Bennet,  Wortbmann  &  Co.,  Fteffer  &  Co.,  Cloyd,  Eaggio  & 
Co.,  Rivera  &  Co.,  Oneto  &,  Co.,  Waters,  Gay,  Paregriui  and  Driscol. 

For  the  year  1871,  the  estimated  product  of  bnllion  for  these  districts  is  fifty  thou- 
saud  dollars.  .  *„  , 

The'  ruling  rates  of  wages  are,  for  firat-olaas  miners,  S3  per  day,  alao  |2.50  and  $2 ; 
common  laborers,  ?1.50  to$3  per  day ;  Chinamen,  $1.95  to  ^1.50; 

List  of  stamp  mills; 

Dematest,  10  stamps,  overshot  water-wheel. 

Union,  10  stamps,  overshot  water-wheel,  1  pan. 

Thorpe,  5  stamps,  overshot  wnter-wheel,  3  arraatras. 

Irvine,  10  stamps,  overshot  water-whocl. 

Garnet,  5  stamps,  overshot  water  whetl  1  arraatra. 

A  10-stamp  quartz-mill  at  the  Thorn  mine,  and  a  10-stamp  qnorta-mill  at  the  Union 
mine,  are  in  contemplation 

The  Thorn  mibe  has  been  sunk  smce  last  year  to  the  depth  of  over  200  feet. 
There  is  in  the  shaft  a  well  dchned  gold  bearing  quavtz-veiu  of  five  feet  in.  width. 
The  total  width  of  vein-matter  from  the  foot-wdl  to  the  hanging-wall  is  twelve  feet. 
Tlie  mill-rock  is  a  blue-ril  bon  rock  similar  to  that  of  the  celebrated  Eureka  mine, 
Amador  County.  The  hinging  wall  is  a  bine  slate,  the  foot-wall  a  varietj^  of  granite. 
Substantial  hoisting- works  and  other  improvements  are  erected  on  this  mine. 

The  Union  mine  is  yielding  well,  and  is  being  sunk  to  another  level,  having  a  good 
supply  of  timber  on  hand. 

The  Bhead  mine  bae  two  shafts,  thirty-three  feet  each.  Tlie  vein  is  two  feet  wide  at 
the  bottom.  Gold  is  imprecated  in  the  foot-wall,  and  forming  a  thin  coating  on  the 
talcose  elate  or  rock  of  the  ioot-wall. 

The  Auton  is  a  new  mine,  paying  well. 

The  Thorpe  mine  has  been  worked  til!  June ;  had  to  stop  for  want  of  water  to  drive 
a  five-stamp  mill  and  the  pnmp  attached  to  it  to  &ee  the  mine  of  water. 

The  Bachman  mine  is  yielding  well. 

Auriferous  deposits  of  gravel  occur  in  a  neaily  parallel  line  with  these  quartz-lodes, 
to  the  east  of  thom,  and  arising  probably  from  the  disorganization  of  the  net-work  of 
quartz-veins  and  rooks  bearing  gold.  Tunneling  and  hydraulic  washing  in  these  de- 
posits have  been  lucrative.  Water  may  be  obtained  in  these  districts  from  foar  to  eii 
months  of  the  year. 

The  Garnet  claim  has  been  drifted  upon  400  feet  in  length  by  80  feet  m  width,  has  a 
five-stamp  mill  with  iiois ting- works,, a  heavy  Chile  miuXarrastra)  attached,  with  39- 
feet  overshot  water-wheel.    The  yield  has  been  tia,500. 

Clark  &  Co.  have  extracted  rich  pay-dirt  &om  a  channel  on  the  northern  bank  of 
San  Andrea's  Gulch.  .      .„ 

Wilson  &  Co.  are  getting  out  cemented  gravel,  hard  to  wash,  because  it  will  not  slake 
for  a  long  time. 

The  Harvey  Hedrick  claim  is  worked  by  hydraulic  washing,  and  drifting  is  done 
■vriien  no  water  can  be  obtained  for  washing. 

The  Wade  Johnston  claim  is  a  gravel  formation,  a  channel  through  ahill,  worked  by 
drifting  and  hydraulic  washing.    The  Bonnet  is  on  the  same  channel. 

Eo^gio  &  Co.  are  excavating  deep  crevices  in  a  linlestone  range  in  the  river  by 
means  of  a  derrick  and  horse-power,  getting  good  pay. 

Worthman  claim  is  a  tunnel  claim  now ;  formerly  a  hydraulic  claim ;  still  yielding 
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Dri3M.l  &  Co.  are  catting  u.  tail-race  and  tunnel  into  good  diggiiiga. 

Adjoiuing,  aoutlieuat  of  Fourth  Crossing  district,  aro  tlie  oement>gi-aTel  tunnel 
olftims  of  Doirtown.  „     ^n       .   ^     j 

The  HaramotscUioidt  &  Hensul  tunnel  has  been  yielding  very  well ;  tliey  intend  lo 
build  a  mill  fur  the  extraction  of  the  gold  heid  by  the  cement,  which  slakea  hard. 

The  Baraey  Hurle  tunnel  ia  soiog  further  into  good  ground.  ^   .  ,  ,    ^    ,    . 

The  Bully  Tuuuel  Company  have  Bti-uck  rich  pay— Ji^OO  on  7d  super hciai  leet— but 
water  intwieres  badly. 

Hydraulic  claims,  GalaverHas  district,  Calaveras  County. 


Bunnet'a  claim- 


Inches  of  water  used  in  hydraulic  washing 

Cost  of  water 

Fallofthewatei  (head) 

Supply  of  water  lasting  in  a  year 

Hamber  of  cubic  yards  ■^i  ashed  in  ten  honi-s 

Yield  of  gold  pel  day 

Height  ot'  gnrol  washed  this  year 

Orouttd^werked  in  tlie  claim,  total 

Ground"  nn  n  orked 

Ground  worked  this  year 

Nnmber  of  men  working 

Wages  paid  to  hittd  men  per  H^y,  per  mau 

Composition  ot  auiifeious  di,poait,  from  top 


8^0  per  i\  ock. 
iO  feet 
4  months 


40  hy  50  feet. 


Curiosities  fo-ind.. 


$125 

Red      soil,     round,     heavy 

!.  quartz  bonldcrs,  lava, 
sand  siliciouB  slate  frag- 
ments, white  rounded 
qnartz  granite,  eyenito 
boulders,  gneiss,  flue  gold, 
iron-sand,  and  rubies. 

N.W.,8.E. 

Bine  and  gray  elate,  and 
strata  of  quarts. 


Hydraulic  claims,  Calaveritas  district,  Calaveras  County. 


Johnston's  claim. 

tH)  per  wook. 

70  by  70  feet. 

CompoBitiau  of  aiuiferous  deposit  &om  top 

Eed  soil,  round.heavy  quartz 
boiildersofall  colors,  lava, 
sand,  fragments  of  slate,, 
Eueiss,    granite,    syenit*. 

sand. 
N.  W.,  .S.  E. 
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Mifdraulie  claims,  Calaverttas  district,  Calaveras  County. 


Hedrick's  claim. 

Inches  of  water  used  in  hydraulic  washing 

Cost  of  water. 

Fall  of  the  water  (head) 

Supply  of  water  lasting  uh  a,  year 

Hum  ber  of  onbic  yardsTiydraalio  waahed  in  ten  hours 

'fo4. 

Yield  of  gold  per  day 

fl5. 

20  feet. 

Ground  an  worked 

Ground  worked  this  year 

40  by  100  feet. 

Namber  of  men  working 

Wiiges  paid  to  hired  men  pei  dav   p  r  mtn 

$125. 

Composition  of  auriferous  deposit  from  top 

EpJ  gravelly  8oIl,aand,quHrtB 

rooks,    gold,    fine    black 

sand,  &e. 

Bed-rock 

Blue  and  gray  slate. 
Petrified  wood  aud  foliiige. 

Shaft  claims  at  San  Andreas,  Cala/ceras  County. 


(jariiut  Company. 


Inches  of  water  used  in  almco  w  isliin^ 

Coat  of  water 

Snpply  of  water  lasting. 

Depth  of  shaft 

Height  of  drift  on  an  averi^e 
Araaof  ground  drifted  upon 
Length  of  ground  nnworked  on  chtunel 
Average  of  cement-gravel  eitraoted  per  day 
Quantity  of  refuse  (boQlders)  left  in  the  drift 
Quantity  of    gold-bearing  oement  gravol    crushed    : 
twenty-four  hours'  runitfS  stamps  of  500  pounds 

Cmah(Hl  with  heavy  Chile  acrastn 

Expense  of  milling,  per  cubic  yjrd 

Expense  of  extracting,  pi.r  cnbie  yard 

Yield  of  one  cubic  yard  of  ground 

Total  yield  of  claim  in  ono  yeir 

Wages  paid  fo  imderground-dnfters 

Number  of  men  working. 

Composition  of  deposit  from  surface  downwiri 


20 

SIO  50  per  week. 
'  months, 
i  feet. 
4i  feet. 
400  by  80  feet. 
1,200  feet. 
3  500  pounds  per  n 
One-luilf. 


16  t. 


12. 


c  about    7    culiio 


Lava  or  sedimeut.aTy  forma- 
tion; hard  cement  al>ove 
ledge  or  bed-rock ;  anrifer- 
ous  gravel  cement,  hard 
quartz,  black  and  dark 
colored. 

N.W.,S.E. 

Very  hard,  compact,  giay 
qnartz  slate. 
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Sliaft  claims  at  San  Andreas,  Calaveras  County. 

Wilson  &  Co. 


Iiichos  of  water  used  in  sluice  wasliing 

Cost  of  water 

Supply  of  water  lasting 

Dtiptli  of  shaft 

Helglit  of  drift  on  an  average ■ 

Area  of  ground  drifted  upoii 

LuugtJi  of  ground  nn  worked  on  chaunel 

Averoffe  ot  cement  gravel  aittaetcd  per  da^ 

Quantity  of  refuse  (boulders)  left  iu  tbe  drift 

Quantity  washed  in  sluioes  per  day,  tenltoura  — 

Expense  of  milling,  per  cubic  yard 

Expense  of  estrncting,  per  cufiio  yard 

Yield  of  one  cubic  yard  of  ground 

Total  yield  of  claim  in  one  year 

Wages  paid  to  nudei^round-drifters 

Nuuiber  of  men  working 

Composition  of  deposit  m>m  surface  downward. - 


.    2,500  pounds  per  man. 
.    Oue-Lalf 

o  5  cubic  yards. 

1  day's  labor. 

as. 

83,000. 

3. 

Lava,  gravel  cement,  frig- 
LiiiitB  ot  sLite,  grail  1 1«, 
nl  gneiss,  rounded,  louse 


Tunnel  claims  near  Bogtown,  Calaveras  County,  Caiifomia. 


IiicUes  of  water  used  in  sluvtc  wisliing 
Inches  of  water  used  m  hydraulic  w  ashing 

Height,  or  fall 

Supply  of  water  lasting  in  the  year 
Cost  of  water,  sluioing  per  da^ 
Cost  of  water,  hydraulii,,  per  neek 

Air-shftfts 

Length  of  tunnel  at  present 

Height  of  drift,  (all  pij-dir  t) 

When  tliis  claim  commenced 

Area  of  gronnd  driftul  out  inil  worked 

Number  of  cubic  yaids  drifted  out 

Length  of  ground  uuwoiked 

Average  of  cement  gravel  estrioted  per  daj 

Quantity  of  refuse  left  m  the  atope 

Quantity  of  gravel  cement  w  ished  during  last  je' 

extracted r 

Yield  of  cement  gravel  washed 

Total  yield  last  year 

Total  yield  since  commencement  of  this  claim 

G>o1d,  aesoriptioD . . . 

Wages  paid  to  nndergronud-dnfters 

Number  of  men  bireil 

Number  of  men  working 

Composition  of  deposit 


Bed-rock .. 

Directiouof  tunnel  and  c 


B  of  deposit-channel  . 


In  l«bo 

9  IbGs opt  rficial square  yards. 

lB33i 

400  feet 

0  2j  oar  loads,  about  25 
square  j  ards 
Over  one  halt 

.  .  JO  sqnire  yards. 

$4  to  $5  per  square  yard. 

Over  ^S  000 

$7U00U 

'^mall  flat  particles. 

",2  50 


Red  soil  sm  ill  and  large 
white  and  blue  quartz 
bouldpra  pieoes  of  dark- 
blue  slate,  quartz  and  mica 
slate,    cemented     granito 

Dark  blue  slate  full  of  cubic- 
al pyrites. 
E.N.Jb;. 
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Tunnel  elaims  near  Dogtown,  Calaveras  County,  California. 


Barney,  Hurle  &  Co. 

feet,  one  of  300  feet. 
4i  to  5i  feet. 

5,600  snperficialsqnareyarda. 
7,500  square  yards. 

15  to  ao  square  yardB. 

Quantity  of  gravel  cement  wasbed  dnring.last  year,  and 

«4. 

Gold,  descripUon 

Red  Boil,  qnartz,  gravel, 
elate,  granite,  sand,  all 
cenfented. 

Dark  blue  elate,  veins  of 
quartz. 

East. 

Direction  of  tunnel  and  conrae  of  dej)OH it-channel 

Tunnel  claims  near  Dogtown,  Calaveras  County,  Califor 


Inches  of  water  used  in  sliiic* 
Supply  of  water  lasting  in  tile  year 

Cost  of  water,  sluicing,  per  day , 

Air-shafls 

Length  of  tunnel  at  prcBent 

Height  of  drift,  (all  pay-dirt) 

When  this  claim  commenced 

Number  of  cubic  yards  drifted  out 

Length  of  ground  un  worked 

Quantity  rf  refuse  left  in  the  stope 

Quantity  of  gravel  cement  washed  during  last  year,  and 

extracted 

Total  yield  last  year 

Total  yield  since  commencement  of  this  claim.* 

Wages  paid  to  underground-driflera 

Number  of  nsen  working ,,, 

Composition  of  deposit WWW 

Bed-rock 

Direction  of  tunnel  and  course  of  deposit-channel 


3,000  square  yards, 

S700. 

S700. 

82.S0. 
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Tunnel  claims  near  Dogtown,  Calaveras  County,  California. 


Buckeye  Compauj. 


IiioIieB  of  water  used  in  sluice  wasliiug 

Supply  of  water  lasting  in  the  year 

Costof  water,  Bluioing,  per  day 

Air-Bhafts - 

LengfJi  of  tunnel  at  present 

When  this  eluim  commenced 

NumLerof  men  working 

Composition  of  deposit 

Bed-rock ■ 

Direction  of  tunnel  and  course  of  deposit-channel. ., 


Tunnel  claims  near  Dogtown,  Calaveras  County,  Califor. 


Dietrich  &  Co. 


Inches  of  water  used  in  sluice  washing 

Inches  of  water  used  in  hydraulic  washing 

Height,  or  fall 

Supply  of  water  lasting  in  the  year 

Cost  of  water,  sluicing,  per  day 

Cost  of  water,  Lydxftulic,  per  week 

Air-shafts 

Length  of  tunnel  at  present 

When  this  claim  commenced 

Number  of  men  working... 

Composition  of  deposit 

Bed  rock - 

Direction  of  tunnel  and  course  of  deposit-channel 


AngeVs  Camp  and  Carson  Hill, — Tlieso  two  places  have  been  tlie  scene 
of  extensive  and  profitable  quartz-mining  on  the  great  Mother  lode, 
and  the  first-named  town  now  possesses  several  of  the  best  mines  found 
on  the  lode.  In  1851,  Carson  Hill  was  the  scene  of  one  of  the  great 
"  rushes"  which  then  periodically  occurred  throughout  the  State,  fiumor 
said  that  a  mountain  of  quartz  had  been  discovered,  with  gold  enough 
visible  for  the  coinage  of  a  nation.  Companies  were  formed,  claims 
taken  up,  and  hundreds  of  men  were  soon  at  work.  Disputes  as  to 
boundaries  arose,  and  much  bloodshed  followed.  Most  of  the  claims 
were  thrown  in  litigation,  and  the  rich  yield  of  the  sarface  was  wasted 
in  the  expenses  incident  to  protracted  lawsuits.  Many  year.s  elapsed 
before  decisions  were  had,  and  in  the  mean  time  the  character  of  the 
quartz  changed,  as  the  water-level  was  reached,  and  the  owners,  impov- 
erished by  litigation,  were  not  able  to  open  their  mines  systematically. 
At  the  present  time  {December,  1871)  no  work  is  being  done  on  Carson 
Hill,  though  there  are  several  flue  mines  which  will  be  opened  next  year. 
The  principal  mines  here  are  the  I'innegan,  or  New  York,  the  Beserve, 
or  Stevenot,  the  Morgan  Ground,  which  is  said  to  have  yielded  nearly 
$3,000,000,  the  Union,  and  the  Kentucky— all  closed.  Proceeding 
in  a  northwesterly  direiition  from  Carson  Hill,  and  following  the  outcrop 
of  the  Mother  lode,  which  was  here  very  prominent,  we  find  the  follow- 
ing claims:  Two  claims  at  Albany  Flat,  name  unknown,  Cogswell's, 
Cameron's,  and  the  Raspberry.    We  are  now  at  Angel's,  where  we  hud 
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tlie  Union,  or  Stickle's,  the  Ftica,  Lightoer's,  the  Angel's  Quartz  Mining 
Company,  Hill's  Ground,  and  Bovee's  Ground— the  two  latter  parallel 
veins.  None  of  these  claims,  except  the  Angel's  Quartz  Mining  Com- 
pany  and  the  Union,  are  being  developed  at  present,  fiast  of  the  above, 
at  Angel's,  we  find  a  series  of  narrow  pocket-veins,  known  as  the  "Dead- 
horse"  elainis.  On  these  claims  a  great  deal  of  work  is  being  done,  the 
rock  being  principally  treated  by  arrastras,  and  yielding  a  fair  profit, 
while  occasionally  a  rich  pocket  of  free  gold  is  strnck.  About  twenty 
of  these  arrastras  are  in  constant  operation  at  Angel's. 

The  "Angel's  Quartz  Mining  Company"  is  a  San  Francisco  corpora- 
tion. They  own  UOO  feet  on  the  ledge,  and  purchased  the  property  live 
years  since.  The  ground  was  formerly  known  as  the  "  Big  min^  and  the 
"Potter  mine."  The  surface  width  of  the  vein  here  was  about  50  feet, 
including  "horse- matter,"  but  the  horse  ran  out  at  a  depth  of  300  feet, 
leaving  a  compact  vein  of  12  to  15  feet  in  width,  which  has  been  followed 
in  the  main  shaft  to  a  dei>th  of  600  feet,  though  no  level  has  been  opened 
below  500  feet.  They  have  two  shafts  100  feet  apart;  both  are  sunk  on 
the  vein,  which  pitches  east  at  an  angle  of  76^^.  Their  mill  cost 
$30,000,  has  thirty  stamps,  and  is  in  all  respects  one  of  the  most  com- 
plete in  the  State.  They  use  a  Blake  crusher,  or  rock-breaker,  and 
Stanford's  self-feeding  apparatus.  Mr.  Potter,  the  superintendent,  esti- 
mates that  the  crushing  capacity  of  the  mill  has  been  increased  six  tons 
a  day  by  the  use  of  this  contrivance,  besides  saving  much  expense  for 
labor.  The  mill  now  runs  about  fifty-five  tons  per  day,  and  the  yieldi)f 
the  quartz  is  from  $6  to  $30  per  ton,  with  a  constantly  increasing  yield 
as  depth  is  attained.  This  latter  fact  seems  to  be  characteristic  of  the 
Mother  lode.  The  sulphurets  here  are  treated  in  pans  and  settlers,  an<l 
yield  about  $70  per  ton.  Two  and  a  half  tons  are  treated  daily.  The  mill 
is  run  by  an  80  horse-power  engine,  and  the  hoisting-works  by  an  engine 
of  25  horse-power.  The  water  in  the  mine  is  raised  by  two  of  Blake's 
steam-pumps,  one  situated  on  the  200-foot,  and  the  other  on  the  400-foot 
level.  They  regularly  employ  sixty  men.  The  levels  of  the  mine  have 
been  opened  for  200  tteet  on  either  side  of  the  shaft, 

The  entire  surface  of  the  Mother  lode,  from  Angel's  to  Carson  Hill, 
has  been  worked  in  early  times  as  an  open  cut  or  trench,  as  far  down  as 
the  water-level.  It  would  seem,  from  appearances,  that  all  the  rock 
between  the  walls  was  seut  to  the  mills  or  arrastras.  At  present  oper- 
ations are  confined  to  two  claims,  the  Angel's,  above  referred  to,  and  the 
Union. 

The  Union  Quarta  mine  is  better  known  as  the  Stickle's  Ground,  and 
consists  of  400  feet  of  ground.  This  ground  was  sold,  in  the  fall  of  1871, 
to  a  San  Francisco  company  for  $20,000.  They  have  a  ledge  varying  in 
.width  from  30  leet  on  the  surface  to  15  feet  at  lower  levels,  where  the 
vein  becomes  compact.  The  mine  is  worked  through  a  vertical  shaft, 
300  feet  deep.  They  are  running  a  10-stamp  mill  by  water-power, 
crushing  daily  about  fifteen  tons.  Their  rock  will  average  about  $10, 
exclusive  of  sulphurets,  per  ton;  it  is  highly  snlphureted,  and  the  sul- 
phurets are  quite  rich.  The  men  are  regularly  employed  on  this  claim. 
Wages  here  are  $2.50  to  $3  per  day ;  wood  costs  $5  per  cord.  Giant 
powder  and  single  hand-drills  are  used.  Extensive  improvements  are 
in  contemplation  by  the  present  owners,  who  will  make  this  one  of  the 
leading  mines  of  the  country. 

The  Bovee  mine  is  situated  a  short  distance  east  of  the  Angel's 
Quartz  Company's  mine.  It  was  opened  to  a  depth  of  300  feet,  and  had 
a  first  class  mill,  which  was  burned  down  by  an  incendiary.  Operations 
"were  thea  suspended,  and  the  mine  filled  with  water,  and  caved  in 
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tTie  upper  levels.  It  is  probable  that  during  tbe  present  year  the  niiue 
will  be  opened  by  a  new  vertical  shaft,  which  will  be  sunk  at  a  consid- 
erable distance  to  the  east  of  the  old  shaft,  and  will  strike  the  ledge  at  a 
depth  of  500  feet,  where  the  first  level  will  be  opened.  This  course, 
although  involving  a  large  preliminary  outlay,  aeenis  best  adapted  to  the 
development  of  much  of  the  ground  on  thte  Mother  lode. 

Two  miles  northeast  of  Angel'a  we  find  several  gravel-elaitns.  The 
most  prominent  of  these  are  known  as  the  North  Star,  and  McElroy's 
claim.  The  former  has  been  prospected  and  will  be  opened  during  1872, 
while  the  latter  has  been  opened  and  yielding  a  fair  profit  for  several 
years  past. 

"  Murphp's  and  vtcinitg. — The  towns  of  Murphy's,  Vallecito,  and  Douglas 
Flat  are  situated  at  the  head  of  Table  Mountain,  and  were  noted  for 
the  great  richness  of  the  basins  and  fiats  situated  in  the  elbows  of  the 
mountain  and  between  the  summits  of  the  basaltic  hills,  which  once 
formed  a  contiuuous  lava-stream.  Mining  is  still  carried  on  by  a  few 
companies.  All  these  towns  are  on  the  great  limestone  belt,  and  the 
characteristics  of  the  placers  do  not  materially  difler  from  those  of  Co- 
lumbia and  vicinity,  already  described,  except  that  here  long  bed-rock 
cuts  and  tunnels  have  been  run  to  open  and  drain  the  flats  and  basins. 
Between  Columbia  and  Murphy's,  both  Table  Monntain  and  the  lime- 
stone belt  have  been  cut  by  the  Stanislaus  Eiver,  which  runs  through 
a  tremendous  gorge,  exposing  at  one  poiut  nearly  1,500  feet  in  depth 
of  the  limestone  strata..  The  drain-tunnels  at  these  places  are  ap- 
proached by  an  open  cut  or  trench  ot'"l,000  feet  in  length.  These  enter- 
prises have  proved  failares  in  a  pecuniary  point  of  view,  on  account  of 
their  immense  cost.  The  Union  Water  Company,  at  Murphy's,  derive 
their  water-supply  from  the  Sorth  and  Middle  Forks  of  the  Stanislaus 
Eiver,  about  50  miles  above  Murphy's.  The  aggregate  length  of  the 
two  ditches  is  60  miles.  They  originally  cost  over  $250,000;  their 
receipts  for  the  sale  of  water  for  mining  and  agricultural  purposes  aver- 
age from  $30,000  to  $40,000  per  annum. 

'  The  Washington  quartz  district  is  situated  about  four  miles  north  of 
Murphy's,  and  was  discovered  in  1866  by  Mr.  Jaquith,  who  opened  a 
series  of  claims,  which  he  subsequently  sold  to  the  "Calaveras  Quartz 
Mining  Company,"  a  San  Francisco  company,  for  $iO,000.  They  imme- 
diately erected  a  20-stamp  mill,  and  are  now  obtaining  large  returns, 
having,  it  is  said,  already  taken  out  more  than  the  purchase-money, 
^e  principal  ledge  is  opened  to  a  depth  of  150  feet.  Two  of  the  veins 
belonging  to  the  company  have  a  width  of  four  feet  each ;  another  is 
ten  feet  wide — all  in  granite.  The  average  pay  is  said  to  be  $30  i»er 
ton  at  the  mil!  of  the  company,  though  several  tons  worked  by  Mr. 
Potter,,  at  Angel's,  yielded  a  higher  return.  These  claims  have  a  north- 
west and  southeast  course  and  a  dip  of  33^^.  The  rock  is  a  dark-colored, 
sulphureted  quartz,  occasionally  showing  streaks  of  free  gold. 

Parallel  to  the  above,  bat  higher  up  in  the  mountains,  are  found 
another  series  of  veins,  known  as  the  Sheep  Ranch  claims,  which,  as  far 
as  prospected,  promise  to  yield  largely.  These  are  supposed  to  be  a  con- 
tinuation of  the  famous  claims  in  Tuolumne  County,  before  referred  to^ 

A  correspondent  of  the  Mining  and  Scientific  Press,  who  visited 
this  locality  in  the  summer  of  1871,  thus  describes  operations  in  these 
districts : 

The  Fergnson  &  Wallace  claim,  six  and  a  Imlf  miles  northfrom  Mnrptiy's,  is  owned 
by  the  two  gentlemen  after  whom  it  is  named.  Tliey  own  1,400  feet  of  a  ledge,  ftoin 
eight  to  twenty  inches  wide.  They  are  running  two  arrastras  by  iratei-power,  work- 
ing live  men.    Tbeir  rocfc  thus  far  has  averaged  from  $34  to  $44  per  tou.    They  have 
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jnst  coropleted  a  drainage-tuonel,  236  feet  in  length,  at  a  cost  of  from  glO  to  840^er 
foot.  TLe  rock  is  hoistM  by  a  whim,  ran  by  horse-power,  through  a  shaft  94  feet  deep. 
The  Mountain  Quail  claim,  two  nnd  a  half  miles  from  the  above,  is  owned  byMr. - 
Samuel  Woocls.  He  has  1,100  feet  of  a  20-inch  vein,  which  in  mueb  broken.  It  haa 
never  paid  less  than  875  per  ton.  He  is  running  two  arraatraa  by  water-power,  em- 
ploying three  men,  working  through  a  ahaft  by  a  windlass. 

One  mile  from  theabove,  aSan  Franciscocompanjarcuow  enj^aged  workingthree 
diiferent  ledges,  known  as  the  Sooth  Bank,  Enchantress,  andOroMinta.  Ou  the  latter 
a  shaft  has  been  snnk  130  feet.  Ojib  110  feet  deep  has  been  snnk  on  the  Enehantress. 
On  tbe  South  Bank,  a  shaft  IS  feet  deep  reveals  a  well-defined  ledge,  8  feet  thick. 
The  few  tons  of  rock  crushed  from  the  above-named  ledges  have  averaged  from  ^0 
per  ton  up  into  the  thousands,  for  small  lots.  Neiswauder,  Jaquitb,  Parsons,  aud  others 
are  the  proprietors. 

This  is  tlie  claim  above  referred  to  as  telongiDg  to  the  Calaveras 
Mining  Company.  The  spring  of  1872  will  probably  witness  some  ex- 
tensive exploration  and  development  in  these  districts.  Mining  here 
may  truly  be  said  to  be  only  iii  its  infancy. 

A  few  miles  northof  Murphy's  is  fonnd  one  of  the  remarkable  natural 
wonders  of  the  State — the  great  limestone  cave.  This  cave  was  dis- 
covered by  accident,  in  1850 ;  but  on  account  of  its  nearly  inaccessible 
situation  it  has  been  rarely  visited  and  never  thoroughly  explored.  The 
length  of  the  explored  passages  is  about  1,500  feet  north  aud  south,  by 
1,000  feet  east  and  west.  Thebeight  of  thechambers  varies  from  fifty  to 
one  hundred  feet,  and  they  present  the  most  wonderful  display  of  stalac- 
tites anil  stalagmites,  grouped  in  the  most  fantastic  shapes. 

Railroad  Flat  and  vidtiitn. — The  town  of  Kailroad  Flat  is  situated  at 
an  elevation  of  about  4,000  feet,  -^nd  lies  to  the  north  of  the  districts 
above  described.  A  few  years  since  the  town  was  scarcely  known,  but 
now  it  is  becoming  a  place  of  much  importance  on  account  of  the  de- 
velopment of  numerous  quartz-veins  ill  the  immediate  neighborhood. 
These  claims  were  located  many  years  since,  but  operations  were  not 
carried  on  below  the  water-level  on  account  of  a  want  of  capital  aud 
limited  milling  facilities.  The"fl'at''  comprises  about  ICO  acres  of 
ground,  which  was  found  to  be  auriferous,  and  was  worked  on  a  small 
scale  by  the  hydraulic  process.  WhOo  engaged  in  washing,  the  crop- 
piugs  of  the  "  Petticoat,"  the  leading  mine  of  the  district,  were  dis- 
covered. The  detrital  matter  here  is  not  over  twenty  feet  in  thickness, 
and  its  auriferous  character  is  the  result  of  decomposition  of  quartz ;  but 
the  principal  interest  centers  in  the  numerous  quartz- veins.  These  veins 
are  generally  narrow,  and  the  pay  zones  or  chimneys  of  very  limited 
extent  in  the  majority  of  claims,  but  the  quartz  is  of  high  grade,  ami 
present  workings  indicate  an  increase  in  the  length  of  the  chimneys 
with  increasing  depth.  The  country-rock  is  generally  slate,  and  the 
quartz  yields  from  $20  to  $60  per  ton.  There  are  two  custom  mills  here, 
Kandolph's  and  Clark's,  both  of  which  are  run  almost  constantly.  The 
price  of  milling  is  from  $3.50  to  $4  per  ton.  As  wood  is  cheai> — $3.50 
per  cord — and  water  is  dear — 20  cents  per  iuch — steam-power  is  used  in 
preference  to  water.  Eandolph's  mill  has  ten  stamps  of  080  pounds  each, 
eighty  blows  to  the  minute,  and  crushes  fifteen  tons  per  twenty-four 
hours.  He  amalgamates  in  battery  and  uses  very  fine  screens,  having 
three  hundred  apertures  to  the  square  inch.  Each  battery  has  25  feet  of 
amalgamated  copper  plates.  The  Clark  mill  has  eight  stamps.  Ifo  sul- 
phurets  are  saved  except  by  special  agreement,  and  then  an  extra  price 
is  charged. 

The  "  Petticoat,"  so  named  from  having  been  located  in  the  names  of 
tbe  wives  of  tlio  discoverers,  was  accidentally  discovered  by  the  uncov- 
ering in  a  placer  claim  of  its  outcrop.  At  this  point  it  was  very  rich, 
and  is  said  to  have  yielded,  down  to  the  water-line,  an  average  of  nearly 
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$100  per  ton.  In  conseqnenee  of  au  error  in  the  location  of  the  hoisting- 
works,  and  general  improvidence  and  mismanagement,  the  mine  ran  in 
debt  after  the  exhaustion  of  the  surface  qnartz,  and  operations  were 
suspended  for  about  two  years.  Work  was  resumed  in  the  summer  of  ■ 
1871,  and  a  contract  let  for  the  sinking  of  a  shaft  to  a  depth  of  350feet. 
Previous  to  this  work  the  lowest  level  was  at  200  feet.  Pay-ore  has 
l>een  struck  in  the  shaft  now  being  sunk.  The  lead  shows  abroken  body 
of  quartz  from  three  to  four  feet  in  width,  sufftcientlyrichingoldtopay 
the  expenses  of  sinking.  A  drift  will  immediately  be  run  toward  the 
north,  so  as  to  intersect  the  rich  chimney  which  cropped  out  on  the  sur- 
face. The  company  have  powerful  hoisting-works,  and  exploration  will 
be  vigorously  prosecuted.  The  future  of  the  district  depends  on  the 
success  of  this  enterprise. 

The  Prussian  Hill  mine,  in  this  vicinity,  is  being  rapidly  developed 
by  a  San  Francisco  company,  who  are  negotiating  for  its  purchase.  It 
is  located  south  and  east  of  Glencoe,  on  the  narrow  divide  between  the 
north  and  Middle  Forks  of  the  Calaveras,  and  west  of  the  great  soap- 
stone.belt  passing  through  the  county.  ■  Some  very  rich  rock  has  been 
taken  from  this  mine,  and  it  is  believed,  if  properly  developed,  it  will 
rank  as  one  of  the  No.  1  mines  in  this  county.  Thirty  tons  of  Prussian 
Hill  ore,  crushed,  yielded  about  $1,100.  The  rock  was  taken  from  a 
shaft  70  Iteet  in  depth,  and  the  lead  improves  as  they  go  down  upon  it. 
The  company  have  purchased  the  "  French  "mill  at  Bich  Gulch  Plat, 
which  they  Intend  removing  to  their  mine  as  soon  as  practicable.  The 
battery  consists  of  15  stamps,  a  35  horse-power  engine  furnishing  the 
motive  power.  A  crushing  in  their  mill  has  yielded  $2,263  for  60  tons, 
or  nearly  $40  per  ton.   ^ 

West  Point,  another  quartz-mining  town,  is  situated  six  miles  north- 
east of  Eailroad  Flat.  Its  general  features,  both  as  to  placers  and 
quartz-veins,  are  similar  to  those  of  Eailroad  Flat,  except  that  the 
country-rock  is  granite.  None  of  the  mines  have  been  opened  to  a 
greater  depth  than  150  feet.  The  veins  are  narrow,  rarely  exceeding 
15  to  20  inches,  but  the  ore  is  of  high  grade,  the  yield  varying  flrom 
$40  to  $50  per  ton.  There  are  five  mills  here,  but  only  two  have  run 
constantly  this  season.  Gravel-beds  are  rarely  found  so  high  in  the 
Sierras.  In  plain  sight  of  Eailroad  Flat  and  West  Point  there  is  a 
remarkable  landmark  of  tabular  shape  called  Fort  Hill,  which  seems  to 
be  a  portion  of  an  ancient  channel  covered  with  lava.  It  has  not  been 
prospected. 

El  Dorado  is  a  decayed  mining  town  situated  on  the  eastern  edge  of 
the  limestone  belt,  a  few  miles  south  of  Eailroad  Flat.  There  are  nu- 
merous promising  quartz-ledges  near  this  town  which  are  but  little  de- 
veloped. George  Eodocino  is  engaged  in  running  a  tunnel  on  a  ledge 
10  to  12  feet  wide.  The  rock  yields  $10  to  $12  per  ton,  and  the  vein 
is  in  slate.  The  tunnel  will  be  450  feet  in  length,  and  will  strike  the 
ledge  at  a  depth  of  150  feet.  A  10-stamp  mill  run  by  water  has  been 
put  on  the  daim. 

Rich  Gulch  district,  situated  in  the  foot-hills  of  the  county,  about 
seven  miles  southwest  of  Mbkelumne  HiU,  contains  many  valuable  quartz- 
claims  in  a  partial  state  of  development.  A  correspondent  of  the  Mining 
and  Sftientiflc  Press,  of  San  Francisco,  whose  statements  we  have  found 
invariably  reliable,  notices  several  of  these  claims  as  follows : 

"  The  Quartz  Glen  mine  has  been  opened  to  a  depth  of  200  feet,  and 
a  tunnel  run  in  on  the  lead  800  feet  has  just  been  completed,  developing 
a  ledge  at  this  point  (130  feet  below  the  old  works)  of  twelve  feet  aver- 
age thickness.    This  rock  is  highly  sulphureted.     In  a  two  years'  run, 
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witk  the  use  of  au  ordinary  10  stamp  mill  to  crusb  the  rock,  some  $200,000 
were  taken  out  in  balliou.    Mr.  H.  Atwood  is  the  present  proprietor. 

"  Several.otber  apparently  good  mines  are  only  partially  developed 
for  want  of  capital.  The  Oak  Eidge  claim  has  been  opened  to  a  depth 
of  forty  feet,  shows  a  vein  five  feet  thick,  abounding  in  sulphurets,  and 
prospects  well.  Work  is  being  done  on  this  claim  by  Messrs.  Hoey  & 
Co.,  its  proprietors. 

"  The  Poor  Man  mine,  situated  twelve  miles  southwest  from  Moke- 
lumne  Hill,  is  owned  by  the  Lewis  Brothers  &  Co.  This  company  own 
1,200  feet  of  one  of  the  finest  ledges  in  this  county.  Their  hoisting- 
works,  which  are  very  complete,  are  run  by  an  engine  of  35  horse-power, 
now  working  through  a  shaft  {nearly  vertical)  260  feet  deep.  At  this 
point  the  ledge  is  20  inches  thick,  and  growing  larger.  They  have 
opened,  lately,  30  feet  at  their  160-foot  level— the  ledge  was  well  defined 
at  three  feet — in  the  cross-cut,  300  feet  from  their  main  ahaft.  The  same 
machinery  that  runs  their  hoisting-works  also  runs  their  5-stamp  mill, 
crushing  five  tons  daily,  (24  hours.)    The  machinery  ia  arranged  for  10 


The  Poor  Man  Company  own  1,200  feet  on  the  ledge,  and  have  applied 
for  a  United  States  patent.  It  was  discovered  in  1868,  by  "Wesley  & 
Lewis,  who  have  expended  $55,000  iu  labor  and  improvements.  The 
yie  d  of  the  quartz  has  not  been  uniform.  The  best  grade  of  rock  has 
yielded  $250  per  ton,  and  the  lowest  grade  from  $20  to  $40  per  ton. 
The  pay  chute  or  chimney  has  steadily  increased  in  length  as  depth 
was  attained,  and  on  lowest  level  has  a  length  of  150  feet. 

The  Wolverine  claim  runs  .parallel  with  the  above-mentioned,  and 
only  100  rods  distant.  It  is  1,000  feet  long,  has  a  ahaft  down  140  feet, 
and  a  tunnel  in  300  feet.  At  thia  point  they  have  a  ledge  four  feet 
thick  that  prosp«cts  $30  to  the  ton ;  they  have  crushed  CO  tons.  San 
Francisco  parties  have  thoroughly  prospected  thia  mine,  and  are  about 
purchasing  at  $35,000.  A  recent  Dumber  of  the  Calaveras  Chronicle 
thus  speaks  of  the  development  of  this  mine: 

The  work  of  prospeoting  the  lead  lias  proved  the  existence  of  three  auriferous 
"chimuevB,"  known  as  the  north,  midUlo,  and  Bonth  chimneys.  The  latter  has  been 
"atoped"  out  to  the  depth  of  126  feet,  the  quartz  extracted,  good,  bad,  aud  in- 
different, averaging  something  over  S25  per  ton.'  The  new  engine-shaft  passed 
through  a  part  of  the  middle  chimney  3^1  &et  from  the  surface.  At  that  point  some 
excellent  quartz  was  taken  out  containing  gold  in  visible  quantities,  aissoeiated  with 
galena  and  iron  sulphnrets.  The  north  chimney  was  intersected  Ijy  the  shaft  at  adepth 
of  182  feet.  To  the  depth  now  reached,  220  feet,  the  quartz  composing  the  chimney- 
has  rapidly  improved  in  productiveness.  The  fissure,  at  present,  is  two  and  n  half  feet 
wide  Dstween  walls,  and  is  gradually  widening  as  the  slialt  increases  in  depth.  The 
rich  stratum  recently  struck  is  now  about  six  inches  wide,  and  consists  of  a  beantifol 
dark  blue  quartz,  rich  iu  gold,  and  the  snlphureta  of  iron  and  galena.  A  level  is  to  be 
mn  under  the  chimneys  as  soon  as  the  shaft  i8down230feet,  which  will  give  "backs" 
for  "stopin^"  as  follows:  North  chimney,  130  feet;  middle,  105  feet;  south,  104  feet. 
Competent  judges  estimate  that  the  best  ore  taken  trom  the  rich  stratum  recently  dis- 
covered will  pay  as  high  as  $150  per  ton,  while  none  of  it  will  fall  under  830. 

Wet  Gulch  mine,  three-fourths  of  a  mile  southwest  of  the  Poor  Man 
mine,  is  owned  by  Messrs.  Baiidman,  JSfielson  &  Co.,  (of  the  Giant 
Powder  Company,  San  Francisco.)  Thia  mine  has  been  thoroughly  pros- 
pected by  a  shaft,  200  feet  deep,  as  deep  as  could  be  done  without  ma- 
chinery, which  will  likely  be  put  in  oi>eration  early  in  1872. 

Thorp's  mine,  near  San  Andreas,  is  looked  upon  as  a  promising  mine. 
It  is  owned  by  Captain  M.  Thorp  &  Sons,  who  claim  1,000  feet  of  a 
ledge  that  averages  four  feet  in  width,  (i.  e.,  the  principal  vein.)  It  has 
three  spurs,  possibly  three  different  veins.  They  have  an  incline  shaft 
down  on  the  ledge  65  feet  deep,  on  an  angle  of  45°.  With  three 
arraatras  and  two  stamps  they  have  been  crushing  about  five  or  six 
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tons  per  day.  They  have  jnat  complefced  a  flve-stamp  mill,  and  now 
expect  to  crush  eight  tons  daily.  Theit  rock  averages  about  $6  per 
ton,  running  as  high  as  $10. 

Tbe  Thorn  mine,  ia  the  same  vicinity,  is  developed  to  a  depth  of 
nearly  300  feet,  and  is  yielding  very  high-grade  rock.  The  ledge  is  12 
i'eet  wide,  of  which  nearly  one-third  is  high-gra^Ie  rock. 

Mohelumne  Mill  and  vicinity. — The  town  of  Mokelumne  Hill  was  for- 
merly one  of  the  most  populous  in  the  southern  mincB,  and  its  past  history 
does  not  materially  ditfer  from  that  of  Sonora.  It  was  settled  at  about 
the  same  time,  and  like  Sonora  had  a  rapid  growth  and  a  slow  decay, 
The  principal  mining  interest  here  was  iu  the  old  channels,  found  in  the 
adjacent  hills  and  ranges,  which  are  now  nearly  exhausted,  the  future 
prosperity  of  the  town  depending  on  quartz  mines  in  the  neighborhood. 
The  geological  features  of  this  region  possess  peculiar  interest,  and 
are  thus  described  hy  Professor  Whitney,  in  bis  volume  on  General 
Geology: 

The  Bedim  enlary  ami  voleanio  tleposits  neat  tbe  town  are  abont  350  feet  tbiok,  and  rest 
on  3  bfed-rock  ivbioli  has  an  eleTation  of  about  1,800  feet  above  the  bed  of  the  Mokel- 
umne Eiver,  which  is  only  a  mile  distant  to  the  north.  Tbe  upper  part  of  the  vol- 
canic ridgeisamaBBof  booldera  or  fragments  of  trachytio  lava,  not  polished  or  smooth, 
but  roughly  louuded,  as  if  by  friction  with  eacli  otbor,  unaided  by  water.  There  are 
no  otlier  kinds  of  rock  tlian  volcanic  represeuted  in  this  bed,  and  no  stray  pebbles, 
even  of  quartz  or  sJate — a  faeC  that  baa  been  observed  in  many  other  places  in  this 
region.  Beneath  this  bed  nf  lava^boitlders  is  a  mass  of  strata,  in  some  places  nearly 
SOO  feet  thick,  consisting  obiefly  of  voleanio  asbes,  stratified  and  consolidated  by  watei'. 
These  sedimentary  volcanic  strata  are  ofl«n  fine-grained  and  homotroneons,  having  a 
light  pinkish-red  color,  and  breaking  with  a  couchoidal  fra«tare.  Tbe  upper  beds 
have  Miiich  pumice  mixed  with  them.  Immediately  on  the  bed-rock  lies  the  etratuut 
of  pay-grav^,  which  iu  some  places  has  been  of  the  most  astunisbing  richness. 

The  early  mining  laws  of  Mokelumne  Hill  limited  each  location  to  15 
feet  square  on  account  of  the  greatrichnessof  theground.  The  channel 
was  reached  by  deep  shafts,  sunk  through  the  overiying  volcanic  matters 
or  by  tunnels  mn  into  the  mountain-side,  and  success  was  a  matter  (rf 
chance.  Sometimes  a  fortune  would  be  taken  from^ne  claim,  while  ac\join- 
ing  claims  would  prove  entirely  unproductive.  Some  of  the  shafts  were 
sunk  to  a  depth  of  3(10  feet,  and  many  tunnels  were  run  more  than  1,000 
tfeetj  The  thickness  of  the  pay-graveT  rarely  exceeded  2J  feet.  One  of 
the  layers  of  the  channel  on  Stockton  Hill,  immediately  southwest  of 
the  town,  contains  opals  in  great  abundance.  These  opals  were  sent  to 
Fran(!e  in  large  numbers,  and  there  cut,  but  we  cannot  learn  that  the 
enterprise  proved  remunerative,  and  the  casual  visitor  is  welcome  to 
dig  out  from  tbe  claim  all  the  crude  opals  he  may  desire. 

Most  of  the  claims  in  the  mountain  have  been  practically  exhausted, 
and  such  claims  are  now  engaged  in  working  over  their  "tailings," 
which  have  accumulated  to  great  depth.  Some  idea  of  the  greait  rich- 
ness of  the  gravel  may  be  formed  from  the  results  of  the  washings  of 
their  tailings.  At  the  claim  of  Paul  &  Oo.  in  cleaning  up  around  the  old 
dump-box — less  than  a  week's  labor — 3(K)  ounces  of  gold  were  obtained. 
At  that  rate  the  tailings  will  prove  as  valuable  as  the  original  mine, 
making  it  one  of  the  very  best  gravel  claims  in  the  county. 

Below  the  town,  and  to  the  south,  is  a  deep  depression  between  the 
mountains  known  as  Chili  Gulch. '  Near  the  head  of  this  gulch  hydraulic 
mining  has  been  carried  on  by  Shaw  &  Co.  with  profitable  results.  As 
tbe  price  of  water  here  was  20eentsper  inch,  tbe  ground  must  have  been 
remarkably  rich  to  afford  a  profit.  The  hydraulic  ground  was  neither 
deep  nor  extensive. 

The  bottom  of  the  ravine  or  gulcb  was  exceedingly  rich  in  gold,  and 
in  early  times  supported  a  large  mining  population.  There  are  now  but 
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few  companiea  engaged  in  mining.  Tlie  principal  claim  of  the  neigh- 
borhood is  the  Indian  Eavine  Tunnel  claim,  situated  one  mile  southwest 
of  Chili  Gnlch,  and  owned  in  San  Francisco.  This  is  a  blue-gravel,  deep- 
channel  claim,  1,200  feet  in  length,  worked  through  a  tunnel  2,800  feet 
long.  The  pay-gravel  is  about  60  feet  wide  and  6  feet  deep.  It  Is  brought 
by  car  to  the  dump,  at  the  mouth  of  the  tunnel,  and  washed  by  hydraulic 
process.  The  pay  averagi^  about  $1  per  car-load,  and  150  car-loads  are 
taken  out  daily,  (24  hours.)  The  tunnel  cost  $2S,000.  Air  is  forced  into 
this  tunnel  by  a  water-blast.  This  is  a  fall  of  water  arranged  at  the 
mouth  of  the  same,  70  feet  high,  falling  through  a  pipe  into  a  tub,  with 
another  tub  (inverted)  of  less  diameter  over  the  same,  so  arranged  as  to 
let  the  water  escape  but  not  the  air.  From  this  upper  tube  the  air  is 
conductetl  into  the  tunnel  by  a  pipe. 

The  What  Cheer  Mining  Company  have  recently  opened  some  ground 
on  ao  ancient  channel  about  two  miles  south  of  Mokelumne  Hill.  They 
own  3,000  feet  of  ground,  which  was  prospected  in  18C3  by  a  shaft  190 
feet  in  depth,  which  struck  the  channel,  but  the  claim  was  abandoned  in 
consequence  of  the  difQculty  in  pumping  out  the  water.  The  present 
company  have  opened  the  ground  by  means  of  an  incline  500  feet  in 
length.  The  rim  of  the  channel  was  struck  at  a  perpendicular  depth 
from  surface  of  nearly  200  feet.  The  rim-rock  was  followed  down  until 
they  reached  the  bottom  of  the  channel,  when  drifting  was  commenced. 
This  is  known  as  the  Corral  Flat  channel.  The  company  have  erected 
hoisting-works,  run  by  water-power,  using  only  twelve  inches  of  water 
under  a  fall  or  head  of  nearly  300  fe«t,  with  a  six-foot ' '  hurdy-gurdy  " 
wheel.  Their  water-power  costs  but  $3  per  twenty-four  hours.  The 
machinery  for  running  the  claim  cost  but  $1,500,  and  the  incline  about 
the  same  amount.  Two  large  dump-boxes  have  been  erected,  with  a 
capacity  of  1,000  tons  each.  The  dirt  wiU  be  run  through  200  feet  of 
sluice-boxes,  by  water  raised  from  the  mine  by  their  pump.  The  total 
running-expenses  of  the  claim,  including  labor,  aiB  said  not  to  exceed 
$75  per  day,'  which  leaves  a  large  margin  of  profit  on  low-grade  dirt. 
The  claim  is  owned  by  practical  men,  and  is  a  notable  instance  of  eco- 
nomical management.  . 

Bates  &  Co,  are  working  the  old  channel  near  JlokeUimne  Hill, 
thi-ough  a  tunnel  900  feet  in  length,  with  large  returns.  The  Paul  claim 
was  opened  by  a  tunnel  1,100  feet  in  length,  which  was  found  too  high 
to  reach  the  bed  of  the  channel,  and  was  cut  down  and  run  1,000  feet 
fuither.    Notwithstanding  this  great  outlay  it  is  said  to'have  paid  well. 

Quarts  mines  near  MoJcelumne  Sill. — The  Paloma  or  Gwin  mine, 
situated  six  miles  west  of  Mokelnmne  Hill,  at  Lower  Eich  Gulch,  is  un- 
questionably on  the  Mother  lode.  Between  Angel's  and  this  point  the 
croppings  of  the  lode  disappear  for  several  miles,  though  recent  devel- 
opments are  in  favor  of  the  continuance  of  the  lode.  The  Paloma  is 
the  property  of  Messrs.  Gwin  &  Coleman.  It  is  said  they  spent  nearly 
$100,000  on  the  mine  and  machinery  before  it  became  productive,  and 
were  once  on  the  point  of  suspending  operations.  It  is  now  one  of  the 
leading  mines  of  the  State.  This  claim  is  2,800  feet  long,  and  the  vein  is 
on  an  average  10  feet  thick.  They  are  working  through  a  shaft  500  feet 
de«p  on  an  incline  of  about  60°,  employing  50  men,  running  two  mills,  one 
of  20  and  the  other  of  16  stamps.  Only  93  inches  of  water  are  required  to 
run  both  miUs.  It  is  accomplished  by  conducting  the  water  to  a  7-foot 
hurdy-gurdy  wheel  at  each  mill,  through  a  hydrauUc  pipe  under  a  280- 
foot  pressure.  They  crush  daily  (24  hours)  65  tons  of  rock,  that  aver- 
ages them  $10  per  ton.  Work  will  be  commenced  upon  the  500-foot 
level  as  soon  as  the  "  sump  "  is  sunk  10  feet  deeper.    The  lead  is  look- 
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ing  flrst-rate  in  the  bottom  of  the  shaft,  better  than  at  any  other  point. 
When  the  whole  battery  is  put  in  motion  the  mine  will  pay  $X,000  per 
day.  The  owners  expect  to  have  100  stamps  in  operation  early  in  1873. 
A  late  number  of  the  Calaveras  Chronicle  says  of  a  recent  "  strike  "  in 
this  mine :  "A  stratum  of  roct  of  remarkable  richness  ha«  been  discov- 
ered at  a  depth  of  400  feet.  The  rock  closely  resembles  the  slate  of 
which  the  walls  of  the  lead  are  composed.  The  stratum  mentioned  lies 
next  to  the  foot-wall,  and  is  about  a  foot  in  width  and  thickness.  The 
inclination  of  the  '  streak '  differs  slightly  from  that  of  the  shaft. 
Commencing  at  a  point  near  the  siutface  it  crosses  the  latter  diagonally, 
leaving  the  shaft  at  the  400-foot  level.  By  '  drifting '  a  short  distance 
on  the  lead,  however,  from  the  500-foot  level,  the  stratum  will  undoubt- 
edly be  struck  again.  By  the  merest  accident  it  was  discovered  that 
this  singular  deposit,  instead  of  being  slate,  was  simply  a  mass  of  sul- 
phurets,  carrying  free  gold  in  abundance ;  2J  ounces  yielded  166  grains 
of  gold,  or  at  the  rate  of  $53,140  per  ton.  The  rock  assayed  was  broken 
from  a  chunk  at  least  a  foot  square,  and  is  considered  a  fair  test  of  the 
richness  of  the  whole  stratum." 

The  Whisky  Slide  mine,  six  miles  southeast  of  Mokelumne  Hill, 
was  located  ten  years  since,  but  has  been  worked  only  at  intervals  until 
recently,  when  a  10-stamp  mill  was  erected.and  the  mine  opened  by  a 
tunnel  350  feet  in  length,  which  cuts  the  lead  at  a  depth  of  100  feet. 
The  ledge  is  in  slate  and  bas  a  width  of  from  four  to  sixteen  feet,  the 
width  gradually  increasing  with  depth,  but,  as  in  all  slate  formations, 
the  vein  pinches  and  swells  as  it  is  opened  on  a  horizontal  line.  The 
pay  has  been  of  low  grade,  but  in  consequence  of  the  great  facilities 
for  extraction  of  quartz  and  the  width  of  the  vein,  it  has  been  milled 
and  mined  for  $6  per  ton.  This  includes  the  expense  of  hauling  the 
rock  one  mile  from  the  mine  to  the  miU.  The  treatment  is  by  amalga- 
mation in  battery,  copper  plates,  and  blankets. 

This  county  xwssesses  numerous  other  promising  veins  of  quartz  in 
various  stages  of  development,  and  is  'destined  to  rank  as  one  of  our 
leading  quartz  counties.  Its  copper  veins  are  also  extensive  and  rich. 
Thej'have  been  noticed  elsewhere  in  this  article.,     . 

The  county  assessor's  report  for  1870^71  returns  the  number  of 
quartz-mills  as  twenty-eight,  which  is  probably  correct,  as  it  does  not 
materially  differ  from  Langley's  list.  The  aggregate  of  quartz  crushed 
is  reporteid  by  the  same  authority  as  130,000  tons,  but  this  is  probably 
a  clerical  or  typographical  error.  The  total  number  of  stamps  will  not 
exceed  300,  of  which  about  200  have  run  during  the  past  year,  and  these 
not  regularly. 

AJIADOB    COUNTY. 

This  county  is  the  smallest  of  the  group  we  have  included  under  the 
general  designation  of  the  "  southern  mines."  It  bas  a  width,  from 
north  to  south,  of  only,  twelve  miles.  The  principal  interest  of  the 
county  is  quartz-mining,  some  of  the  best  mines  being  on  the  Mother 
lode.  In  this  respect  the  county  is  second  only  to  Nevada,  both  as  to 
the  number  of  tons  crushed  and  the  yield  of  gold  from  this  source.  The 
placer  diggings,  river  mining,  and  other  branches  of  mining  of  this  char- 
acter, are  very  limited  and  not  worthy  of  special  meution.  The  lime- 
stone belt  noticed  in  the  description  of  Tuolumne  and  Calaveras  Coun- 
ties extends  into  this  county,  where  it  is  found  at  Volcano,  but  to  the 
northward  of  this  point  it  loses  its  continuity.  A  few  remnants  of 
volcanic  action  are  found  in  the  southern  part  of  the  county,  near  the 
Mokelumne  River.    The  Mother  lode  enters  the  county  near  the  Mokel- 
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umne  Eiver,  the  aoutherD  bOHndary,  and  bas  beeu  tatensively  aud 
almost  eontionously  developed  to  the  CosnniDcs  Kiver,  the  uorthom 
boundary  of  the  county,  where  it  loses  its  characteristic  features,  and 
is  known  no  ftirther  by  that  name. 

During  the  past  year  a  remarkable  stagnation  has  existed  in  quartz- 
mining.  Many  of  the  principal  mines  were  closed  for  several  months  in 
the  spring  and  summer  on  account  of  a  strike  of  the  miners.  This 
strike  occurred  during  the  very  brief  season  of  water-supply,  so  that 
when  the  miners  resumed  work  water  was  becoming  very  scarca  Dur- 
ing the  latter  part  of  the  summer,  owing  to  the  drought,  all  the  quartz- 
mills  were  idle  with  the  exception  of  the  Oneida,  which,  fortunately, 
obtained  enough  water  to  run  forty  stamps  during  most  of  the  season. 
The  fact  of  the  quartz-mines  not  being  worked  has  been  a  gi'eat  calam- 
ity to  the  entire  county.  From  seventy-flve  to  eighty  thousand  dollars, 
which  would  otherwise  have  been  dispensed  to  the  laborers  monthly, 
has  remained  in  the  bowels  of  the  earth,  consequently  working  a  great 
hardship  to  all  branches  of  industry.  The  leading  mine,  the  Amador, 
which  paid  in  dividends  during  the  year  1870  the  sum  of  $155,400,  only 
disbursed  $24,000  the  present  year,  (1871.)  Many  other  mines  were 
forced  to  suspend  operations  during  the  most  favorable  season  of  the 
year,  and  great  loss  was  entailed  on  the  owners.  Notwithstanding 
this,  active  operations  were  conducted  in  a  number  of  claims  which 
have  for  several  years  remained  idle.  Deep  shafts  have  been  sunk  and 
new  and  powerful  mills  erected,  and  it  is  certain  that  the  year  1872  will 
witness  an  unparalleled  yield  from  this  section. 

The  town  of  Sutter  Creek  contains  a  population  of  about  2,000,  and 
is  the  largest  and  most  prosperous  of  the  southern  mines.  Here  are 
found  the  principal  mines.  These  have  been  fully  described  and  illus- 
trated by  cuts  in  former  reports,  and  we  will  simply  note  the  operations 
of  the  past  year. 

The  Amador  mine  is  now  in  complete  working  order  for  the  first  time 
in  nearly  eighteen  months.  In* April,  1870,  the  main  shaft  was  burned 
out,  and  the  time  until  the  present  has  been  devoted  to  repairing  the 
shaft  and  putting  np  new  hoisting-works,  and  it  is  now  the  best  and 
most  complete  shaft  and  hoisting-works  on  this  coast.  Jn  place  of  the 
old  bucket  plan  of  hoisting  rock,  they  have  a  substantial  "  cage,"  on 
which  iron  cars,  capable  of  holding  eighteen  hundred  pounds  of  quartz, 
are  run  and  speedily  hoisted  to  the  surface,  and  many  other  modern 
improvements  have  been  introduced.  The  company  claim  1,800  feet  on 
the  ledge.  They  have  two  sets  of  hoisting-works,  each  of  which  is  run 
by  an  engine  of  80  horse- power.  The  upper  (or  old)  shaft  is  down  1,250 
feet,  on  an  incline  of  70° ;  at  that  depth  the  ledge  is  10  feet  thick. 
Their  new  shaft  is  down  1,300  feet,  on  the  same  incline  as  the  old  shaft, 
and  built  in  three  compartments. 

The  company  own  three  quartz-mills:  one  of  40  stamps,  run  by  steam- 
engine  of  75  horsepower ;  the  other  two, of  16  stamps  each,  run  by 
water-power.  The  40stamp  mill  is  run  by  the  company,  and  crushes 
daily  (24  hours}  80  tons  of  rock.  One  hundred  men  are  regularly  em- 
ployed, 

The  mine  was  visited  in  July  by  an  intelligent  correspondent  of  the 
San  Francisco  Bulletin,  who  gave  the  following  account  of  its  appear- 
ance at  that  time : 

Through  the  kindneaa  of  General  Colton,  vice  president  of  the  boaisi  of  (iireotors,  and 
Mr.  Steinberger,  enperintendent  of  the  mine,  ve  were  permitted  to  demcend  into  the 
Amador  mine  on  Monday  last,  for  the  purpose  of  inspecting  tbe  itumenae  undei^connd 
eseavationa.  This  mine  is  situated  on  the  groat  Mother  lode,  wJiich  extends  through 
Amador  to  Calaveras  and  Mariposa  Counties,  and  haa  been  in  active  operation  for 
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■nearly  tweuty  years.  Tins  fa!rf;i(;i'-is<u-liiii}iw  ovLTlonk  the  isiiict  little  eiiy  of  Salter 
(Oreek,  -wLich  is  l»eate«l  m  »  boBin  Iwneatli,  HmroiindecE  on  all  sides  by  au  nnbroteu. 
Oirdle  of  liills.  It  is  upeii  tbe  Amador  mine  that  this  ploco  is  mu^  dependent  toi  its 
Enpport. 

Entering  the  di^BBiiig-room  we  were  fiimished  witli  a  suit  of  miners'  working- 
clothes  from  among  the  iii«uy  tliat  TOcre  to  be  seen  hnnging  on  tLe  walls  all  omnnil, 
andatonceproceMed  t»  de«cend  the  north  shaft.  This  shaft,  it  will  be  remembered 
by  those  interested  ia  mining  matters,  was  destroyed  by  fire,  in  May  last,  the  same 
lasting  thirteen  days.  The  repairs  are  uaw  nearly  completed.  The  shafli,  as  it  now  is, 
.  13  mnch  larger  than  it  formerly  used  to  be.  It  is  now  twelve  feet  long,  lying  in  the 
same  manner  as  the  vein  rMus,  north  and  aoutb,  and  embracing  the  entire  width  ofi 
the  lode.  Tlie  timbers  employed  for  lining  it  are  all  sqnare-sawo,  measuring  twenty 
inches  iu  diameter.  These  timbers  are  plai:ed  at  a  distance  of  five  feet  anart,  fh)m 
icenter  toeenfer.  Stoat  plankiur  is  used  tosiipport  the  foot-wall,  which  is  a  soft,  rot- 
ten slate.  The  hanging-wall,  bting  granite,  iiueds  no  such  support.  This  shaft  is  again, 
SQbdivided  into  three  compartments,  in  two  ol  which  patent  oMiea  will  be  employed  in 
hoisting  ore,  instead  of  the  iron  bnekets  now  in  use.  Entering  a  large  iron  bocket, 
Three  of  us  descended  in  chaise  of  W.  Jones,  the  foreman.  We  soon  discovered  that 
the  shaft  is  iwtbing  more  or  less  than  an  immense  underground  incline,  us  it  follows 
thedipof  the  vein  from  west  to  east,  at  an  angle  of  about  76°. 

For  several  hundred  feet  down  the  lode  has  been  completely  exhanstcil.  The  pres- 
ent working-levels  are  named  after  the  principal  stations  on  the  way  to  JTew  York,,  the 
Jirst  being  named  the  "Latrobe;"  theseeond,  "Folsom;"  thethird,the  "Sacramento;" 
tlie  fourth,  "  SanlVanoisco;"  and  the  fifth,or  lower  level,  "Panama."  By  these  variouH 
names  they  are  all  known  and  readily  distinguished.  Our  transit  from  the  surface  to 
■'Panama"  level,  a  distance  of  1,250  feet,  occupied  abont^fteen  minutes'  time.  To  raise 
ore  from  this  level  only  occupies  about  one  minute.  This  is  the  prospeoting-level  in  the 
mine.  At  present,  the  vein  measnres  twelve  feet  in  width,  and  yields  an  average  oS 
about  $10  per  ton.  Although  "  Panama"  level  is  some  150  feet  below  the  level  of  the- 
sea,  it  is  proposWl  to  sink  300  deeper  in  the  course  of  a  few  weeks.  It  is  now  tlte  deep- 
est excavation  in  search  of  cold  existing  throughont  the  world. 

The  Badger  or  south  shaft  is  nsed  for  draining  the  mine.  Large  iron  cylinders,  of 
about  twelve  feel  in  width,  having  a  carrying  capacity  of  300  gallons,  are  used  for 
that  purpose.  These  are  hoisted  by  means  of  steam-power  at  the  rate  of  one  per 
minute.  During  the  summer  season  the  mine  is  kept  quite  dry  by  running  eight  hours 
only  of  the  twenty-four.  In  the  winter  or  wet  season  the  increased  amount  of  water 
forcing  its  way  into  the  mine  usually  compels  them  to  abandon  the  lower  levels. 

Every  possible  precaution  is  taken  to  insure  safety  and  to  prevent-  accidents  occur- 
ring; nevertheless,  I  am  informed  that  as  many  as  thirty-eight  men  have  been  killed 
since  the  opening  of  the  mine,  a  proportionately  large  number  having  been  injurwl 

The  ore,  as  extracted  from  the.  mine,  is  at  once  conveyed  to  the  mill,  situated  at  a 
distanoeof  about  one-quarter  of  a  mile  from  the  shaft.  This  mill  contains  seventy-five 
stamps,  forty  of  -which  are  usnally  employed  when  the  mine  is  in  full  blast.  At  pres- 
ent, twenty  only  are  at  work,  inasmuch  as  there  are  only  forty  miners  engaged  in  the 
underground  excavations.  It  is  here  that  an  average  of  about  two  thonsand  tons  of 
ore  per  month  uodei^es  a  thorough  reduction,  yielding  an  average  of  about  $22  per 
ton,  or  an  ^gregate  of  about  $45,000  per  month.  Previous  t-o  the  present  proprietor- 
ship, the  reduction  of  the  ore  was  very  much  neglected.  The  concentration  of  sulphur- 
eta  was  altogether  disregarded,  and  they  were  allowed  to  escape.  Hundreds  of  thou- 
sands of  dollars  have  thus  escaped  into  the  bed  of  Sutter  Creek,  and  are  now  probably 
irrecoverably  lost.  The  concentration  of  sulphurets  is  now  carefully  attended  to,  and 
the  gold  extracted  from  them  brings  in  a  large  revenue,  yielding  at  the  rate  of  §100 
and  upwards  per  ton.  All  the  sulphurets  saved  at  the  various  mills  in  the  neighbor- 
bBod'are  reduced  at  the  Chlorination  Works  of  Messrs.  Jones  &  Belding.  Tlio  yield  of 
the  sulphurets  of  the  various  mines  ranges  from  $90  to  8130  per  ton. 

Unfortunately,  this  promising  state  of  aflairs  was  again  distitrbcd  l),v 
trouble' with  the  Miners'  League,  resulting  in  destruction  of  property  anil 
life.  Consequently  the  annual  report  of  the  Amador  mine  shows  only 
four  months'  running,  17,790  tons  of  ore  raised,  16,490  tons  crushed, 
giring  $12.21  per  ton,  or  $201,357,  of  which  $24,000  was  paid  to  .stock- 
holders. 

The  following  extracts  comprise  the  substance  of  the  reports  of  tlie 
president  and  superintendent,  January  1, 1872 : 
PEESIDENT'S  REPORT. 
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to  the  product'  of  the  mine  for  the  past  year,  as  we  all  hoped.  It  is  quite  satiefaotorr, 
however,  to  know  that  the  email  yieldhaBDotbeenthefaultof  the  mine,  or  ite  manage- 
went.  The  large  amount  of  dead  work,  (the  result  of  the  late  fire,)  tLe  unusual  scarcity 
of  -water,  which  compelled  the  mills  to  retnain  idle  for  several  months,  have  been  the 
main  hinderanoes  of  a  satisfactory  return  to  all  parties  directly  interested. 
I  would  recommend  the  erection  of  a  first-olass  CO-Btamp  mill  at  an  early  day,  in 


order  that  we  may  be  able  to  crash  the  large  amount  of  low-grade  ore  which  Las  a 

cumulated  in  all  parts  of  the  mine,  especially  north  of  the  new  shaft.    My  predecesBc. , 

Colonel  Fry,  wisely  made  the  same  recommendation  at  the  close  of  last  year ;  but 


misfortunes,  which!  have  before  noted,  "have  prevented  tliiemost  important  improvo- 
ment.  In  addition,  the  Canal  Company,  on  whom  we  would  be  dependent  for  water  to 
rnnsolai^eamill,  have  been  unable  to  complete  the  large  ditch  which  we  had  hoped 
would  fiirnish  «s  an  abundant  supply  of  water.  Although  disappointed  iu  its  com- 
pletion, it  is  but  justice  to  say  that  it  is  one  of  the  best-constructed  ditches,  to  the 
point  now  reached,  1  have  ever  had  the  pleasure  of  seeing  ou  the  Pacific  coast.  And 
the  offleers  of  that  company  assure  me,  in  the  most  earnest  manner,  that  they  will  be 
able  to  furnish  us,  from  this  diteh,  all  the  water  we  may  require  for  our  new  mill,  by 
the  time  it  is  erected. 

In  all  the  extensive  improvements  consummated  during  the  past  year,  such  as  the 
sinking  of  the  north  shaft  and  erection  of  the  new  hoisting-works,  the  result  has  been 
most  satisfactory. 

The  unceasing  care  and  attention  of  Superintendent  Steinberger  to  all  the  varied 
interests  of  the  company  under  his  raanagenient,  during  the  past  year,  warrant  me  in 
saying  that  no  mining  property  west  of  the  Eocky  Mountains  has  been  more  faithful- 
ly, honestly,  and  economically  conducted.  I  say  tJiis  from  personal  observation,  hav- 
ing visited  the  mine  during  the  past  year  two  or  three  times  each  month.  In  conclu- 
sion, I  would  most  earnestly  recommend  that  the  sinking  of  the  new  or  north  shaft  Iw 
continued,  as  the  shaft  is  constructed  with  a  view  of  continuously  going  down  on  tlie 
vein,  without  interfering  with  work  in  the  other  parts  of  the  mine.  And  should  the 
vein  continue,  as  it  now  shows  at  the  bottom  of  this  sbalt,  we  hope  to  develop,  in  the 
nest  year,  a  large  amount  of  valuable  ore. 

Hoping  that  my  successor  may  have  lo^  care  and  anxiety  in  the  management  of 
this  extensive  and  valuable  property  for  the  coming  year  than  I  have  had  iu  the  past, 
with  more  satisfactory  dividends, 

I  remain,  very  respectfully,  yours,   , 

DAVID  D.  COLTON,    ■ 
President. 

SUPERINTENDENT'S  REPORT. 

Herewith  I  send  you  statement  of  operationsfor  the  past  yeai-  at  the  company's  mine. 

During  the  year  1S71,  17,790  tons  of  quartz  were  estracted  from  the  mine,  and  16,41)0 
tons  were  crushed  at  the  Eureka  (40-stamp)  miD ;  1,300  tons  now  on  the  dump  at  Rose 
mill. 

A  large  amount  of  dead  work  has  been  done  in  various  parts  of  the  mine  during  the 
past  year.  The  cleaning  out  and  partial  retimhering  of  the  Panama  drift,  from  north 
shaft  to  its  face,  (175  feet,)  which  was  filled  np  with  d^his,  retimbering  old  levels, 
opening  drifts  under  pillars,  cleaning  out  and  retimbering  the  Latrobe  level,  &c.,  be- 
sides the  sinkingof  the  norUi  and  middle  shafts. 

The  Badger  shaft  (which  is  the  vrater-shaft)  has  been  kept  in  good 'repair,  and  is  now 
in  condition,  as  is  also  the  machinery,  to  contend  against  any  reasonable  increase  of 
water.  A  prospectiug-drift  has  been  driven  south  from  Badger  shaft  on  the  Panama 
level  220  feet,  but  no  rock  in  paying  quantities  was  found. 

The  Middle  shaft  has  required  considerable  repairs,  hnt  is  now  in  fair  condition. 
This  shaft  has  been  sunk  b^low  the  Panama  level  155  feet,  10.5  of  which  was  sunk  t»t. 

Siast  year.  Sixty  feet  below  the  Panama  level  the  New  York  level  was  started,  and  fiO 
eet  below  the  New  York  was  started  the  Green  level,  leaving  a  sump  of  35  feet  under 
the  Green  level.  The  cost  of  sinking  this  shaft,  including  the  turning  off  of  Green 
and  New  York  levels,  was  S4,S53  50,  or  $46.22,^  per  foot.  The  vein  in  the  bottom 
of  shaft  is  four  feet  in  tliickness,  and  theqnality  of  the  rock  good. 

The  North  or  new  shaft  is  now  below  the  Panama  level  95  feet,  and  cost  85,056.06,  or 
J53.225f  per  foot.  .  »  ,  , 

Theturningoffofthe  New  York  level  is  included  in  the  aljove  figures.  The  aver- 
age thickness  of  the  vein  in  the  bottom  of  shaft  is  seven  feet.  On  the  1st  of  Septem- 
ber last  the  Panama  level  was  reached  with  this  shaft,  being  1,165  feet  from  surface, 
460  feet  of  which  was  sunk  the  past  year. 

The  entire  cost  of  sinking  this  shaft  from  within  IfiO  feet  of  surface  to  Panama  level, 
a-distance  of  985  feet,  has  been  $33,299.88,  or  833.064fJ  per  foot.  These  figures  embrace 
lumber^  timber,  lights,  smith-work,  labor  &c.,  also  the  turning  off  of  levels  at  Latrobe, 
San  Francisco,  and  Panama. 
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The  time  occupied  in  tbe  sinking  and  turuing  ofT  of  these  levels  was  elevea  montiis, 
two  montbs  liuving  been  lost  in  conseqnence  of  the  strike.  Tlie  timbers  used  for  sills 
and  legs  are  eawed  red  spmce,  twenty  inches  square.  The  center-pieces  and  caps  are 
13  by  aO  inches.  The  timbers  are  five  feet  apart  from  center  to  center  and  logged  be- 
tween with  three-inch  red  spruce  plank.  Tlie  shaft  is  divided  into  three  compartments, 
two  cage-ways  and  one  bucket- way.  The  sizeof  shaft  is  in  length  in  the  clear  thirtaea 
feet,  and  in  width  is  frotnsi:^  to  twenty  feet.  Over  the  shaft,on  the  surface,  have  been, 
erected  flrst-cla^  hoisting -works.  Everything  in  connection  with  those  works  is  in 
splendid  condition  and  works  admirably. 

The  north  drift  on  Panama  level  is  now  north  from  North  shaft  395  feet,  230  feet 
having  been  driven  the  past  year.  The  vein  in  the  face  of  drift  ia  over  sixteen  feet  in 
thickness,  with  a  good  regular  hanging-wall.  Tlie  quality  of  the  qnartz  bus  improved 
very  ranch  in  the  last  few  feet  that  have  been  driven.  From  the  general  character  and 
regnlarlty  of  vein  and  wall  we  have  eveir  confidence  in  the  permanence  of  tbe  vein, 
anil  have  reasonable  assurance  that,  from  the  developments  thus  fur  made  in  this  drift, 
there  exists  a  large  quantity  of  quartz  above  this  level,  as  miue  of  the  levels  above 
the  Panama  level  have  been  driven  over  180  feet  north  of  North  ^haft.  A  level  has 
been  driven  north  under  the  old  San  Francisco  level,  and  is  north  from  North  shaft 
180  feet.  From  this  level  considerable  bowlder-rock  has  been  taken  out,  aud  large 
quantities  still  remain'  in  place. 

The  Latrobe  level,  haa  been  cleaned  out  and  retimbered  to  face  of  drift,  being  80 
feet  north  of  North  shaft.    Large  quantities  of  bowlder-rock  are  develoi)ed  ou  this 

The  only  stoping  that  has  been  done  in  the  mine  the  past  year  has  been  above  the 
Panama  level,  north  of  North  shaft,  on  the  bowlder-vein. 

The  only  ledge-rock  that  has  been  taken  out  (excepting  that  from  the  sinking  of  tlio 
shafts)  has  been  talcen  from  pillars  nnder  the  fourth,  tiftb,  aud  sixth-hmidred  luet 

The  great  bnlk  of  the  rock  mined  and  milled,  the  past  year,  was  from  the  bowlder- 

The  only  qnartz  taken  out  below  the  Panama  level  haa  come  from  the  sinking  of 
the  North  and  Middle  shafts.  But  little  has  come  from  the  Greeu  and  New  York  drifts, 
as  they  are  as  yet  bat  a  few  feet  from  shafts. 

The  qnartz  is  now  in  place  from  Panama  to  Green  level,  excepting  what  hiis  been 
taken  out  from  the  sinking,  giving  us  120  feet  of  backs. 

The  40-stamp  mill  is  in  good  running  condition.  The  water-wbeel,  which  is  old, 
has  been  repaired,  aud  will,  with  occasional  slight  repairs,  run  this  winter. 

The  Rose  mill  has  been  repaired,  and  is  running  well.  The  Badger  has  also  been 
repaired,  and  will  commence  ernshing  in  a  few  days. 

The  working  of  the  mine  the  past  year  has  been  attended  with  many  difScultiBS  and 
heavy  expenditures,  the  strike  and  scarcity  of  water  forming  u  part. 

The  vein  in  the  lower  part  of- the  mine  (Green  and  New  York  levels)  looks  most 
promising,  and,  so  soon  as  the  drifts  are  driven  ahead  fur  enough  to  open  slopes  ou 
these  levels,  we  will  be  able  to  get  out  sufficient  ledge-rock  to  keep  the  mills  ruuuiog'; 
until  tbeu  we  will  be  obliged  to  take  out  considerable  bowlder-rook  to  keep  up  the 
supply. 

The  entire  mine  and  machinery  (as  is  everything  else  in  connection)  is  in  good 
working  condition,  and,  unless  some  unforeseen  accident  takes  place,  no  lears  need  be 
apprehended  of  the  future  profit  of  the  mines. 
Eespoctfully,  yours, 

JOHN  A.  STEISBERGER, 

SuperijiieHdinil. 

The  Oneida  mine,  soatli  of  the  above,  is  oue  of  the  beat  developed  ia 
the  couuty,  and  has  been  described  iu  tbe  Mining  Commissioner's  re- 
liort  for  1860,  since  which  time  no  material  change  has  occurred  in  the 
character  of  the  roct.  This  mine  likewise  suffered  severely  from  the 
strike  of  the  miners  and  the  drought.  It  is  situated  about  half  way 
between  the  towns  of  Jackson  and  Sutter  Creek,  and  is  owned  princi- 
pally in  those  towns.  The  length  of  the  claim  is  3,000  feet.  They  have 
three  different  Incline  shafts  down  on  an  angle  of  60<^.  The  first  is  down 
300  feet,  the  second  700  feet,  aud  the  third  800  feet.  They  are  working 
only  through  the  two  latter.  The  ledge  will  average  12  feet  thick. 
They  are  working  100  men.  Their  60-8tamp  mill  is  rnn  by  an  engine  of 
60  horse  power,  and  crnshes  daily  90  tons  of  rock,  (24  hours.)  which 
averages  $10  per  ton.  The  hoisting-works  are  run  by  two  engines,  one 
ot'  30  and  one  of  15  horse-power.    This  mill  ■  is  complete  with  all  the 
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accompanying  pans,  machinery,  &c.,  to  snccesBftilly  run  a  mill  of  ite 
caliber.  Drifting  was  commenced  on  the  S(H>  t^et  level  in  the  latter  part 
of  1871.  On  the  700  feet  level  the  drifts  have  heen  ran  400  feet  on  either 
side  of  the  shaft.  Two  pay  chut«8  or  chimneys  run  through  this  location. 
One  has  a  length  of  700  feet,  the  other  of  400  feet,  and  both  dip  to  the 
north.  The  mine  has  immense  reserves  in  sight,  and  is  a  very  valuable 
property. 

The  Kennedy  mine,  situated  nest  adjoining  the  Oneida,  on  the  soutb^ 
will  doubtless  soon  become  one  of  the  leading  mines  of  the  country. 
They  own  3,300  feet  of  ground.  Up  to  the  present  year  hoisting  was 
ilone  by  means  of  a  whim,  but  the  claim  passing  in  the  bauds  of  ener- 
getic owners  in  the  early  part  of  1871,  powerful  hoisting-works  were 
erected  and  the  shaft  sunk  to  a  depth  of  SOO  feet.  In  sinking,  the  vein 
was  followed  at  an  angle  of  &i°.  The  first  level  was  opened  at  350  feet, 
and  drifts  were  carded  200  feet  south  aud  ISO  feet  north.  The  next 
level  was  opened  by  the  present  owners  at  500  feet.  The  vein  is  here 
lour  feet  wide,  the  quartz  averaging  $20  per  ton,  though  rock  of  a  much 
higher  grade  has  been  struck  since  our  visit.  This  claim  has  a  foot- wall 
of  granite  aud  a  hanging- wall  of  slate.  An  old  shaft,  sunk  many  years 
since  at  the  north  end  of  the  ground,  near  tie  Oneida  line,  developed 
the  existence  of  a  rich  chimney  in  that  part  of  the  mine.  It  is  in  con- 
templation to  clean  out  this  shaft  or  sink  a  new  one  at  this  point.  Three 
distinct  pay  chutes  have  been  developed  by  the  drifts.  The  company 
have  erected  a  first-class  20-atamp  mill,  which  is  constantly  supplied 
with  rock. 

The  Keystone  mine  at  Amador  City,  one  of  the  extreme  northerly 
claims  of  the  Mother  lode,  and  considered  by  many  second  to  none  ia 
A.niador  County,  has  also  been  described  in  the  report  for  1869.  The 
mine  is  owned  in  San  Francisco.  It  consists  of  3,000  feet  of  ground, 
and  their  improvements  consist  of  two  seta  of  hoi  sting- works  and  a  mill. 
The  latter,  containing  forty  stamps,  is-,  run  by  an  engine  of  125  horse- 
power. The  hoisting-works  are  also  run  by  steam — one  by  an  engine  of 
20  and  theotherbyoneof  80 horse-power.  They  havetwo  principal  shafts 
sunk  upon  the  ledge.  The  north  shaft  is  down  3i6  feet,  on  an  angle  of 
30°,  and  the  south  shaft  is  down  500  feet  on  the  same  angle.  Four  hun- 
dred feet  down  the  vein  runs  from  10  to  30  feet  thick.  They  regularly 
employ  100  men,  and  crush  daily  (24  hours)  80  tons  of  rock,  which  has 
averaged  $16  per  ton. 

The  following  is  condensed  from  the  correspondence  of  L.P.  McCarty 
to  the  Mining  and  Scientific  Press  of  San  Francisco : 


The  Summit  mine,  (south  extension  of  the  Amadoi-,)  neai  Sutt«r  Creek,  is  owned  iu 
San  Francisco.  This  cl.iira  is  1,400  feet  in  length,  and  hiis  fine  hoisting- works,  run 
fcy  an  engine  of  45  horse-power.  Two  shafts  are  sunk  within  110  feet  of  each  other. 
One  is  down  300  and  the  other  500  feet,  on  an  incline  of  45^.  Thia  mine  was  first  Btmofc 
in  1869,  and  from  a  chimney  down  165  feet  some  i:!0,(X)0  were  taken  oat.  At  that  time 
the  ore  run  from  jflfi  to  $33  per  ton.    Work  is  now  suspended  on  this  mine. 

The  Maxwell  mine,  situated  close  hy  the  above-mentioned,  is  owned,  by  an  incorpo- 
rated company  in  San  Francisco.  This  claim  runs  north  and  south,  and  is  2,0I>0  feet 
long.  The  hoisting- works  are  run  by  an  engine  of  20  horse-power,  over  a  shaft  down 
750  feet,  on  an  incline  of  75°.  At  that  point  a  cross-cut  ol  70  feet  reveals  a  ledge  9 
feet  thick.  They  get  outfi'om45to50ton8  perdaj,  and  are  workinff  25  men.  The  rock 
is  omshed  at  the  Badger  and  Eose  mills,  the  two  16-stamp  mills  which  they  rent 
of  the  Amador  Company,  andare  situated  one  mile  distant.  This  rock  is  low-grade  ore, 
averaging  from  85  to  86  per  ton,  but  is  easily  mined  and  crushed. 

The  onginal  Amador  mine  is  situated  in  the  vicinity  of  Amador  City,  and  is  owned 
l>y  J,  A,  Fanll  &  Co.,  (a  joint-stocK  association,)  They  claim  1,200  feet  of  ledge;  have 
a  fine  set  of  hoisting- works,  mn  by  a  steam-engine  of  25  horse-power.  A  shaft  is 
sank  360  feet;  at  that  point  a  ledge  3§  feet  thick  is  found.  Twenty-one  men  are  regu- 
iMrly  employed,  getting  out  from  10  to  15  tons  of  rock  daily.    They  are  now  erecting 
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a  Bpleiidid.  iO-stainp  mill,  which  will  be  completed  iu  a  short  time.  TUey  huvo  also 
opened  a,  new  ahait  from  the  200-foot  level,  wiich  is  intended  for  the  main  loek- 
sliaft.    Their  mine  ia  doing  finely,  with  an  abundance  Ot  eseellent  quoitz  in  siabt. 

The  Medeon  mine,  situated  midway  between  Sutter  Creek  and  Amador  City,  ia 
owned  and  superintended  by  L.  R.  Poundstone.  Hoisting- works  are  erected  upou  tile 
same,  and  run.  by  horse-power.  This  mine  was  worked  as  early  as  1857,  and  paid,  a» 
foi  as  worked  at  that  time,  about  $30  per  ton.  Since  thiit  time  it  has  been  idle  uutil 
now.  Six  mea  ore  at  present  employ^  sinking  a  new  shaft,  which  is  now  down  75 
feet.  At  this  point  tiey  have  fuund  a  ledge  four  feet  thick,  and  still  increasing,  the 
prospects  of  which  ore  quite  favorable. 

The  Little  Amador  mine  ia  being  rapidly  developed.  The  main  shaft  is  down  nearly 
400  feet,  and  still  progressing.  The  ledge  is  well  defined  to  the  lowest  depth  reached, 
and  the  rock  taken  out  in  sinking  la  rich.  The  mill  connected  with  the  mine  will  be 
completed  and  ready  for  crushinp;  early  in  1872. 

The  Mason  mine  is  located  a  short  diatance  south  of  Amador  City.  The  shaft  has 
been  sunk  to  a  depth  of  200  feet,  with  a  drift  of  80  feet,  showing  a  good  ledjjeof  rock. 
Some  of  the  rook  crushed  pays  very  satisfactorily.  Ttiey  have  several  hundred  toua 
now  on  the  dump.. 

The  Zeile  mine  (formerly  known  as  the  Coney)  is  situated  one-half  mile  south  of 
Jackaon,  and  is  owned  by  Saa  Francisco  capitalista.  This  company  own  CJOO  feet  of  a 
ledge,  and  have  developed  it  to  a  depth  of  515  feet.  Their  hoisting-works  are  tun  by 
a  20  norse-power  engine;  the  shaft  is  down  on  on  angle  of  about  50'^;  their  ledge  iV 
about  11  feet  thick. 

The  town  of  Volcano,  situated  abont  twelve  miles  cast  of  Jackson,  coutaina  800 
inhabitants.  It  is  situated  on  what  is  known  as  the  great  limestoue  range.  Its  mines 
have  been  worked  continuously  since  1649. 

The  Amador  County  Canal  and  Voleatio  ditch,  both  of  which  are  owned  by  San 
Francisco  capitalists,  supply  the  district  with  water.  They  take  their  supply  of  water 
from  the  North  Fork  of  the  Mokelumne  Eiver.  This  canal  fas  originally  a  flume, 
thittj-one  miles  in  length,  with  a  carrying  capacity  of  900  inches,  and  cost  $450,000- 
It  is  now  being  replaced  by  a  suhatantial  ditch.  The  latter  {the  Volcano  ditch)  cost 
ia  the  neighborhood  of  1200,000,  and  has  a  carrjing  capacity  of  700  inches,  the  in- 
come of  which  satisfies  its  ovrners. 

The  Maikley  mine  ia  four  or  five  miles  from  Volcano.  About  two  years  ^o  opera- 
tiona  were  commenced,  and  a  depth  of  280  feet  hits  been  reached.'  At  the  aurfiioe  the 
main  cliimney  ia  2  feet  thick  and  GO  feet  long;  at  the  aOO-foot  level,  4  feet  thick  and 
280  feet  long.  From  rook  taken  out  of  the  200.foot  level  they  obtained  $14,000,  after 
which,  in  four  weeks,  they  "  atoped  out"  rock  from  which  they  obtained  $8,000.  Last 
Ml  they  sank  80  feet,  and  put  up  steam  hoiating-works  of  10  horse-power.  The  com- 
pany recently  started  up  their  twelve  atampa,  350  poands  each,  with  which  they 
Counded  out  $1,500  per  week,  and  ran  ten  hours  per  day.  This  mine  has  recently 
een  sold  to  an  English  cumpiOiy  for  $35,000. 

Volcano  and  vicinity  contains  several  other  quartz  mines  of  great  promise,  in  vari- 
ous stages  of  development. 

The  assessor's  refcuros  report  70,300  tons  of  qaaitz  crashed  for  the 
year  1870,  by  27  mills.  These  returns  are  probably  more  correct  than 
those  of  any  other  county  in  the  State,  as  the  county  is  small  and  the- 
principal  mines  situated  near  the  connty-seat.  The  returns  for  1871 
will  probably  show  a  material  decrease  for  that  year,  on  account  of 
the  strike  and  the  drought,  but  the  year  1872  will  undoubtedly  be  one 
of  unparalleled  prosperity.  Three  or  four  new  firat-class  mills,  of  forty 
stamps  each,  will  be  ready  for  crushing  early  iu  1872.  This  county  pos- 
sesses, according  to  the  Pacific  Coast  Directory,  35  mills,  with  an  ag- 
gregate of  579  stamps.  Of  this  number,  384  stamps  have  been  in  oper- 
ation during  1871,  when  water  was  available — a  larger  proiiortion  than 
is  shown  by  any  other  county  in  the  sonthem  miues. 
SAN  DIEGO  COUNTY. 

The  promises  held  out  last  year  by  the  new  mines  of  this  county 
have  been  realized  to  a  considerable  degree.  Not  alone  have 
the  mines  then  discovered  and  worked  continued  to  yield  encour- 
aging amounts  of  the  precious  metals,  holding  out  well  at  greater  depth, 
both  as  to  width  of  veins  and  contents  of  gold  in  the  ore,  but  a  large 
number  of  new  ones  have  been  discovered,  some  of  which  have  turned 
ont  very  satisfactorily. 
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Julian  district. — The  control  of  the  California  claim  was  bonght  iii 
the  early  part  of  the  summer  by  Messrs.  Snyder,  Morris  &  Co.,  of  San 
Francisco.  They  straightened  and  timbered  the  shaft,  and  in  sinking 
it  deeper  the  vein  was  found  to  vary  flx)in  two  to  four  feet  in  width. 
The  ore  taken  out  during  this  work  is  reported  to  have  yielded  $57  per 
ton  in  the  mill.  The  company  continued  sinking  during  the  rest  of  the 
year,  intending  to  put  the  shaft  down  400  feet.  I  do  not  know  whether 
tliey  reached  this  depth.  In  December,  they  were  reported  to  be  ready 
to  commence  drifting  and  stoping. 

The  Owens  mine,  tbe  original  discovery  on  the  same  lode  with  the 
California,  had  a  shaft  130  feet  deep  in  August,  in  which  the  vein  was 
tbur  feet  wide  and  showed  some  face  gold.  The  ore  is  raised  by  a  whim, 
tbe  first  one  built  in  the  district.  The  shaft  was  sunk  to  180  feet  by 
October,  and  the  mine  is  said  to  have  paid  very  well  In  October  the 
air  ju  the  shaft  became  bad,  and  it  was  necessary  to  run  a  drift  to  con- 
nect the  mine  with  adjoining  works,  in  order  to  improve  the  ventilation. 
The  vein  exposed  at  that  time  in  the  lower  part  of  the  shaft  was  larger 
than  alwve  and  contained  excellent  ore. 

The  Helvetia,  which  by  many  is  considered  the  best  mine  in  the  dis- 
trict, had  its  shaft  down  140  ieet  in  August  and  raised  good  ore  steadily, 
though  the  quantity  was  comparatively  small,  as  from  most  mines  in 
the  district.  The  mines  of  the  Lone  Star  Company  and  the  Big  Blue 
ledge  are  also  considered  very  good  property.  The  Stonewall  had  a 
shaft  100  feet  deep,  and  at  a  depth  of  60  feet  a  level  180  feet  long  to 
the  north,  and  one  100  feet  long  to  the  south,  in  October.  Stoping  had 
not  been  commenced.  The  ore  found  was  all  decomposed,  and  there 
was  no  water  in  the  mine.  The  mill  of  the  company  could  only  run  five 
hours  per  day  for  want  of  water. 

Banner  Mstriet. — ^A  uumber  of  mines  appear  to  have  been  worked  in 
this  district.  A  correspondent  of  the  Scientific  Press,  writing  July  20, 
says  in  regard  to  them : 


up  the  work  of  sinking,  this  week,  witlifnU  force,  and  ouyesterday  they  struck  b 

moteof  the  rich  ore  fur  which  that  olaim  has  heen  celebratetl,  heing  literally  filled 
ivith  gold.  The  Madden  Company,  on  same  ledge,  have  their  nsual  amount  of  rich 
ore,  aud  the  ledge  is  improving  every  foot  tliey  sink.  The  last  ore  worked  paid  over 
$40  per  ton.  The  Antelope  Company,  on  the  same  ledge,  are  atill  tanning  their  new 
live-stauip  mill  ou  their  own  ore,  paying  $70  per  ton.  Tlia  Eedmau  mine,  under  the 
saperviaion  of  J.  N.Tieruan,  is  looking  well.  In  sinking  the  shaft  the  ledge  pitched  to 
the  west  into  the  hill,  -wbete  it  waa  about  fonr  feet  wide.  Last  week  a  new  and  amoJi 
ledge  made  its  appwirance  in  the  shaft,  ehowiiig  free  gold  and  silver  snlphurets.  ■  It 
has  inereaaed  until  it  now  covers  the  bottom  of  the  shaft,  with  slate  intermixed.  The 
prospects  are  very  flattering,  indeed,  for  a  lai^e  and  rioh  ledge,  when  the  two  ledges 
come  together.  The  additional  machinery  brought  here  and  added  to  McMeehau's 
mill,  {the  Wilson  Steam  Stamp  mill,)  will  probably  be  started  up  for  regular  work  to- 
•day.  It  consists  of  a  16  hoiBe-powor  engine,  a  Vamey  pan,  (latest  improved,)  a 
large  wooden  concentrator,  andcopper  shaking  table,  of  Tieman's  own  invention.  IE 
they  do  not  do  first-class  work,  there  is  no  use  in  having  good  machinery.  Tiemau 
has  shown  himself  a  man  of  energy,  and  competent  to  carry  on  such  work.  Tbe  Bay- 
ley-  Company,  on  the  south  end  of  the  Redman  ledge,  are  taking  out  ore  to  work  by  the 
new  process  in  McMecban's  miJJ.  They  have  a  large  ledge  and  rich  ore.  The  King 
ledge.  Golden  Chariot  Mine  and  Company,  are  still  sinking  in  ridb  ore  on  their  big 
ledge,  which,  at  the  depth  of  50  feet,  is  fonr  to  live  feet  wide.  The  Little  Joker, 
■which  was  three  or  four  inches  wide  on  top,  of  soft,  decomposed,  chalky-looking  ore, 
rich  from  top  to  bottom,  is  now  48  feet  deep  and  two  feet  wide,  with  some  ore 
-that,  report  says,  is  worth  from  82  to  $5  per  pound.  There  are  many  other  mines  that 
I  would  like  to  mention,  but  it  will  require  too  much  of  your  valuable  space.  I  will 
■close  by  simply  saying,  of  all  the  mining  districts  on  theooast,  I  have  not  heardof  or  ■ 

i_.....i .■    .  .  )r  as  much  work  done  and  pai 

of  ore  worked — that  can  sho 
■,  and  everything  to  make  the 
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uiK,  as  Juliau  uud  Bamiec  dibtocfe,  S;iu  Diego 

The  high  opioion  of  this  correspondent  iu  regard  to  the  districts 
named  seems  to  be  well  founded,  if  the  returns  of  the  mills  from  ore  of 
some  of  these  mines  can  be  accepted  as  a  criterion.  Twelve  tons  from 
the  Golden  Chariot,  for  instance,  yielded  $181  per  ton;  40  tons  of  ore 
from  McMechan's  and  the  Redman  mines  yielded  $60  per  ton ;  and  15 
tons  of  ore  from  the  Antelope,  and  25  from  the  Madden  Company's  mine 
gave  $50  per  ton ;  while  a  lot  of  ore  from  the  Kentuck  is  reported  to 
have  yielded  $7C  per  ton.  On-  the  whole,  however,  the  mines  in  Banner, 
as  well  as  in  Julian  district,  are  too  little  developed  yet  to  give  a  regu- 
lar yield.  Curiously  enough  a  number  of  new  mills  have  been  erected 
in  addition  to  the  older  ones,  only,  however,  to  be  forced  to  lie  idle  a  great 
part  of  the  time  for  the  want  of  ore.  For  this  reason  the  want  of  water, 
which  has  been  experienced  throughout  the  greater  part  of  the  year,  has 
in  reality  not  injnred  the  mining  industry  as  much  as  might  be  supposed. 
My  inquiries  in  regard  to  the  total  yield  of  the  county  have  so  far  not  been 
answered,  but  it  must  have  been  many  times  larger  than  last  year.  As 
some  San  Francisco  capital  has  during  the  year  been  invested  in  the 
San  Diego  County  mines,  it  is  probable  that  another  year  wilt  witness 
a  better  development  of  tiie  mines,  and  a  more  regular  yield. 

Sis  BERNARDINO   COUNTY. 

The  mines  in  the  Clark  district,wliich  were  mentioned  in  my  last  report 
as  new  discoveries  of  some  importance,  have  been  further  explored  and 
partly  developed  during  the  year.  A  considerable  amount  of  high  grade 
ore  has  been  forwarded  in  small  lots  to  Los  Angeles,"  whence  it  was 
shipped  to  San  Francisco.  All  this  ore  was  of  high-grade,  but  as  the 
richest  must,  of  course,  be  selected  to  pay  for  the  enormous  land  trans- 
portation, this  gives  no  criterion  as  to  the  gaieral  value  of  the  ores  or 
the  mines.  A  number  of  new  locations  are  mentioned  in  my  advices 
from  that  region,  but  the  whole  district  appears  to  be  yet  so  much  in 
its  infancy  that  I  reserve  a  detailed  description  of  it  for  a  future  occa- 
sion. 

Of  the  gold-mining  enterprise  at  Belleville,  in  this  county,  I  have  no 
advices  this  year. 

INYO  COUNTY'. 

The  biise-metal  mines  of  Cerro  Gordo  and  vicinity  have,  according 
to  all  accounts,  maintained  their  yield,  giving  ample  employment 
to  the  various  smelting-worts.  There  has,  however,  nothing  new 
of  importance  been  developed  during  the  year,  and  my  description  of 
the  nnnes  and  furnaces  in  my  last  report  exhausts  the  subject.  My  let- 
ters to  prominent  men  in  Cerro  Gordo,  asking  for  information  in  regard 
to  the  correct  shipments  of  base  bullion  and  bullion,  have,  I  am  sorry  to 
say,  not  been  answered  satisfactorily,  and  X  am  therefore  not  able  to 
give  them.  From  btberinformation  I  am  inclined  to  believe  that  they  have 
not  been  materially  increased.  The  amalgamating  ores  have  received 
more  attention  than  the  year  before,  and  an  English  company,  the 
Eclipse,  has  erected  a  new  mill.  A  series  of  mines  called  the  Silver 
Sprout  has  attracted  some  attention.  An  article  in  the  Inyo  County 
Independent,  which  appeared  in  October,  says,  in  regard  to  these  mines' : 

The  Beries  comprises  Some  thirty  different  ledges,  together  forming  »  complete  laby- 
rinth or  net-work  of  qnartz-veins,  such  as  is  sddorn  met  with — perhaps  nowhere  else 
in  the  State.    Some  tweuty  shafts  and  tunnels  have  been  opened  on  tliis  property, 
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witliia  an  area  of  500  by  2,000  feet,  and  from  the  (levelopmeut^  already  made, 
the  evidence  is  very  coDClustve  tbat  the  property  must  be  a,  very  valuable  aail  exten-_ 
sive  one.  The  two  principal  ledges,  called  th6"Lan)b"  and  "Silver  Sprout,"  are' 
abont  300  feet  apart,  parallel  to  each  other  aisd  to  the  erest  of  the  mountain.  They 
cut  through  and  across  three  ridcea  which  extend  down  the  side  of  the  mountain. 
This  gives  the  best  possible  position  for  prospecting  at  vailing  heights.  Both  of  these 
ledges  have  been  opened  at  various  places,  irom  50  to  300  feet  apMt,  covering,  in  all, 
some  1,500  feet.  Several  of  the  minor  ledges  have  been  prospected,  ea£h  presenting 
the  same  general  characteristics  of  the  main,  or  Silver  Spront. 

In  order  to  determine  the  fatare  course  in  regard  to  the  management  of  the  mine, 
Mr.  Wingiird,  the  manager,  has  selected  for  shipment  and  reduction  in  San  Francisco 
about  3,000  pounds  of  fair,  average  ore,  a  portion  from  the  several  different  openings  of 
the  mine.  The  locatiou,con9idered  in  relation  to  the  facilitiesfor  getting  out  andi'ednc- 
ing  the  ore,  may  be  considered  as  good  as  could  be  desired.  The  altitude  is  very  great, 
probably  not  less  than  10,000  feet  above  the  sea.  It  is  about  three  mDes  distant  from, 
but  fijly  3,000  feet  higher  than  the  famous  Kearaage  mine,  and  on  the  same  niount- 
^n.  It  is,  however,  an  entirely  different  series  of  mines,  though  there  is  a  great  sim- 
ilarity in  the  nature  and  appearance  of  the  ores  of  the  two  mines.  Both  carry  a  smatl 
percentage  of  base  metals,  but  scarcely  enough  to  be  considered  "  rebellious."  The 
mine  is  situated  upon  the  sonthern  face  of  the  mountain  in  such  a  manner  that  the 
snows  or  storms  cannot  materially  affect  the  transportation  of  the  ore  by  tramway, 
which  is  the  only  cheap  method  praeticable. 

The  mill  now  owned  by  the  company  is  down  the  caSon  nearly  five  miles.  The 
proper  place  for  the  mill,  and  to  which  it  will  soon  be  removed,  is  immediately  below 
Ihe  mine,  and  about  one  mile  distant.  Here  there  is  an  abundance  of  timber  and 
water,  a  wide  valley  free  from  all  dangers  of  snow-slides,  and  where,  by  means  of  a 
tramway,  ore  can  at  all  seasons  of  the  year  be  shipped  directly  from  the  mine  to  the 
batteries.  The  whole  cost  of  mining,  transportation,  and  reduction  of  the  ore  from 
the  mine,  with  the  proper  and  practicable  facilities,  need  not  exceed  ^1"  per  ton. 
The  Silver  Sprout  is  unqnestionably  a  very  valuable  mine,  and  with  proper  manage- 
ment cannot  fail  to  remunerate  its  owners  and  at  the  same  timepvoveof  great  benefit 
to  this  section  gener^dly. 

The  ore  is  of  the  class  named  copper  ores  itt  my  last  report,  carries 
maeh  silver,  copper,  and  a  little  gold,  and  a  very  small  percentage  of 
galena.  The  principal  sLaft  on  the  mine  was  56  feet  deep  in  November^ 
and  the  ledge  was  7  feet  wide  at  the  bottom,  5  feet  of  which  was  ore. 

ALPIKK   COUNTY. 

My  efforts  to  obtain  direct  communications  in  regard  to  tlie  mining 
industry  of  this  county  have  been  nusuccessful.  But  the  delay  in 
the  Public  Printing  OfBc©  in  printing  my  present  report  enables  me 
to  introduce  here  an  excellent  letter  of  Mr.  J.  "Winchester,  of  the  Globe 
Company,  which  appeared  in  the  Xew  York  Tribune  in  the  early  part  of 
1872,  and  which  treats  very  exhaustively  on  the  mining  resources  of  this 
county : 

bounty  was  set  off  from  Amador,  and  lie 

Nev.oda  mm™.     Geoffranhicallv  the  lai^,-  j. 

™n  !Mver,  ^Silver 'Mountain,  the  county-seat,  is  about  8,000  feet 

above  the  sea.  Silver  Mountain  Peak,  a  few  miles  further  south,  is  over  11,000  feet  in 
height.  The  mineral  belt  ruunintt  through  Alpine  is  geologically  traceable  from,  and 
is  believed  tobe  acoutinnation  of,  that  npon  which  the  Conistock  lode  is  situated,  the 
courses  of  the  veins  being  identical,  and  eiactly  in  range  from  north  to  south.  When 
the  excitement  following  the  discovery  of  the  Comstock  was  at  its  height,  Alpine 
County,  then  a  part  of  Amador,  was  overiim  with  "  prospectors,"  and  in  1807  a  large 
iustaUment  of  the  prevailing  mining /urtwe  waa  transplanted  to  what  was  then  known 
as  tlie  "  Silver  Mountain  mines,"  that  town  being  the  center  of  attraction.  In  186d-'fi3, 
two  daily  lines  of  stages,  with  freq^uent  "  extras,"  were  required  to  accommodate  the 
ru^  into  Alpine  County,  and  Silver  Mountain  became  a  mining  camp  of  from  1,0(10  to 
2,000  people.  In  1863-'e4,  the  speculative  bubble  burst,  anda  gradual  decadence  set  in, 
which  reduced  the  population  in  1S68  to  less  than  200.  The  gradual  change  of  the 
mining  center  from  Silver  Mountain,  on  the  edge  of  the  granite  iormation,  to  Monitor, 
in  the  midst  of  the  trap  aud_porphyry  belt,  continued  to  depopulate  the  former  town, 
tiU  at  this  time  the  number  hardly  exceeds  30  persons  of  all  ages,  while  Monitor  has 
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iteadily  increased  from  a  hamlet  of  a  few  families  toalively  village  of  some  aOOinbabit- 
ante.    This  town  is  aitiiat«d  two  miles  east  of  Carson  Eiver,  on  the  creek  of  the  same 

'name,  whicb,  Tis^  iu  the  dividing  range  between  Carson  and  Walker  Rivers.  It  owes 
its  name  to  the  exploit  of  Captain  Eriosson's  "  olieese-box"  in  the  hand-to-hand  contest 
with  the  rebd  ram  Merrimae,  aa  event  that  bo  eleotiified  the  country,  and  which  saved 
the  nation  iroin  a  great  disaster.  So  the  people  named  this  new  mining  camp  Monitor. 
The  deep  cafion  of  Monitor  Creek,  being  almost  flueeast  and  west  aeroHa  the  rock  "for- 
mation" of  the  country,  esposed  the  mineral  ledges  in  numerous  places  between  the 
river  and  town,  and  every  one,  lai^  or  Hmall,  was  "  located"  iu  1863-^63,  and  most  of 
them  regularly  organized  under  the  general  incorporation  act  of  Calilbrnia.  Without 
capital,  except  muscle,  the  miners  set  vigorously  at  work  iu  developing  their  various 
properties  hy  shaft  and  tunnel,  levying  small  assessmenta  every  "now  and  Ihen ;"  bnt 
grattually  muscle  gave  np  the  contest,  and,  by  1865-'66,  work  on  the  mines  had  almost 
entirely  ceased,  after  someof  the  tnnnela  had  been  run  a  distance  of  1,200  feet  or  more. 
The  most  prominent  "  location,"  iu  the  pioneer  Alpine  days,  as  now,  was  the  "  Tar- 
shish."  Its  outcrop  of  porphjry  looms  up  in  bold  relief  from  near  the  samniit  of  Moni- 
tor Mountain— an  eminence  of  aljout  1,000  feet  above  the  creek,  on  ila  northerly  side— 

•  and  runs  sontherly,  crossing  the  creek,  and  again  cropping  oat  in  massive  proportions, 
when  it  receives  the  name  of  "  Esmeralda,"  and  once  more  shows  its  crests  on  the  east- 
erly slope  of  a  ridge  of  Globe  Mountain.  The  north  side  of  tlie  caSon,  half  a  mile  west- 
erly (from  Monitor  to  Red  Mountiun)  is  one  grand  "  ontbnrst"  of  mineral  matter,  in 
some  places,  aa  on  that  portion  called  the  Herontes  lode,  rising  several  hundred  feet 
above  the  surface  in  almost  perpendicular  cliffs.  The  "  Tarshish"  has  been  iu  course 
of  development — lying  idle  sometimes  a  year  or  more  at  a  time — for  eight  or  nine  years, 
showing  a  degree  of  with  and  pertinacity  on  the  part  of  its  owners  which  is  now  on  the 
eve  of  a  munificent  reward.  The  ore  is  a  pure  sulphuret  of  silver — silver  glance — 
the  "gangue"  being  often  a  putty-like  kaolin,  but  more  frequently  a  harder  rock  of  the 
same  Siaraoter,  When  concentrated,  the  ore  assays  from  $1,000  to  $3,000  per  ton  j  bnt, 
as  it  comes  from  the  mine,  ranges  from  $50  to  $200.  The  Tarshish  is  a  Kew  York  com- 
pany, the  "Schenectady  Gold  and  Silver  Mining  Company"  being  tlie  owners;  and 
Judge  Potter,  of  the  supreme  court  of  the  State,  one  of  its  most  active  and  efficient 
directors.  Under  the  superintendence  of  M.  Schwerin,  who  has  resided  here  for  three 
years,  the  mine  has  been  steadily  developed,  and  one  of  the  best  20-stamp  mills  on  the 
Pacific  coast  erected  at  a  cost  of  from  $60,000  to  $75,000  in  coin.  It  is,  as  I  write,  start- 
ing into  operation,  with  good  ore  "  in  sight"  sufiicieutjo  keep  it  running  night  and  day 
for  at  least  three  years.    The  motive-power  is  a  IBO-hdse  engine. 

The  Monitor  and  Northwestern  is  a  company  organized  under  a'Special  act  of  the 
legislature  of  Wisconsin,  with  headquarters  at  Milwaukee.  Its  property  ia  located  in 
several  .different  places  in  the  district.  Their  first  and  most  largely  developed  claim  is 
on  the  Tai'sliisb  lode,  next  adjoining  the  Schenectady  Company's  mine.  It  is  opened 
by  an  upper  and  lower  tunnel,  connected  by  a  "  winze,"  and  explored  by  drifts  and 
tunnels  of  about  1,500  feet  in  length.  The  lower  level  is  about  90  feet  deeper  than  the 
present  lowest  workings  of  the  Schenectady  Company's  on  the  lode ;  and,  as  the  explo- 
rations proj^ss  (o  the  north,  on  the  course  of  the  vein,  further  into  the  heart  of  the 
monntain,  the  quality  and  quantity  of  the  ore  steadily  increase.  The  Monitor  and 
Nprthweatem  Company  also  own  a  series  of  claims  on  Red  Mountain,  which  will  be 
opened  by  a  main  tunnol  trora  a  point  on  Carson  River,  by  which  great  depth  on  the 
lode  will  be  gained.  They  have  about  2,500  feetoftunne!  yet  to  make  betbre  a  sure 
thing  is  struck,tbonghsomeverypromisingthoughsma]Ier  lodes  will  be  crossed  before. 
if  ajndgment  may  be  hazarded  from  the  "  croppin(>s"  on  Red  Mountain,  the  body  of 
ore  which  the  main  tunnel  will  open  up  will  equal,  if  not  exceed,  in  extent  and  value 
the  famous  bonanza  in  the  Crown  Point  and  other  mines  on  the  Comatock.  A  first- 
class  ore-honse,  on  the  south  side  of  the  creek,  opposite  the  mouth  of  the  tunnel,  and 
reached  by  a  substantial  ifestle  bridge,  has  just  been  completed  at  a  coat  of  over  $3,000. 
The  mill  of  this  company  is  a  large  and  convenient  one,  situated  on  Carson  River,half  a 
mile  below  the  junction  of  Monitor  Creek,  and  completed  a  month  ago.  Its  capacity 
is  30  tuns,  and  it  is  equipped  with  stamps,  pans,  &c.,  of  well-tried  kinds.  Except  the 
furnace  for  roasting  or  chloridizing  the  ores,  which  is  rather  experimental,  everything 
is  first  olasa.  The  machinery  is  nm  by  water,  anda  turbine  wheel  is  used.  The  power 
is  ample  tor  the  reduction  of  75  tons  per  day,  which  will  be  utilized  as  soon  as  the 
mines  are  i>roperly  opened.  The  mill  was  lately  started  up  to  test  the  fitness  of  the  fur- 
nace to  doits  work,  and  aa  aoou  as  a  decision  is  arrived  at  as  to  the  best  method  of 
roasting,  steady  work  will  be  begun,  and  bullion  regularly  shipped.  Such  delays  seem 
unavoidable  in  almost  every  instance  of  commencing  the  work  of  reduction,  and,  though 
vexations,  militate  nothing  against  eventual  success.  Very  few  companies  bnt  have 
had  to  pass  through  the  same  ordeal. 

The  Silver  Glance  is  also  a  Milwaukee  company.  Its  claim  is  next  south  of  tbc 
Monitor  and  Northwestern,  also  on  the  Tarshish  lode,  and,  though  only  recently  ex- 
plored with  any  force,  is  developing  some  splendid  ore-bodies.  Being  deeper  than 
either  of  the  other  claims  on  the  same  lode,  the  ore  is  of  a  better  quality.    The  coui- 
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pany  have  a  working-fimd  stock  sufficient  to  open  up  the  mine  folly,  and  erect  firet- 
claSB  reduction-works,  which  latter  they  proivose  to  do  as  soon  aa  the  Tarshlsh  and 
Monitor  and  Northweeteni  niills  have  proved  what  kind  of  machinery  and  processes 
are  beat  adapted  to  the  treatment  of  the  ores. 

Crossing  to  the  south  side  of  Monitor  Creek,  still  upon  the  same  lode— here  called 
the  Esiueialda^are  two  companies  whose  works  are  iu  close  proximity,  and  which 
virtually  are  aiming  to  develop  the  same  vein  of  ore.  The  Marion,  by  a  shaft  on  the 
margin  of  the  creek,  so  loug  ago  as  ie63-'64,  was  the  first  to  develop  the  rich  ore  of  the 
Tarshish-Esmecalda  lode.  Ore  was  disclosed  assaying  over  $3,000  per  ton;  but  the 
■want  of  pnmping-machinery  and  the  collapse  of  the  mining  excitement  at  about  that 
time  caused  work  to  he  suspended.  The  owners  dispersed,  aad  nothing  has  since  been 
done  upon  the  claim.  The  Chicago  and  Detroit — a  San  Francisco  company— have  a 
tunnel  a  little  below  the  Marion,  which  was  rnn  some  400  feet,  but  failed  to  strike  the 
vein  at  that  distance.  Operations  are  iu  abeyance,  probably  to  await  the  develop- 
ments DOW  making  b^  the  Globe  Company  on  the  first  extension  south,  known  as  the 
Worden  property,  which  was  acquired  a  year  or  two  ago. 

The  original  location  of  the  Globe  Company  was  1,000  feet  upon  the  Hercules  lode, 
which  outcrops  in  grand  proportions  on  the  north  side  of  the  creek,  about  1,000  feef 
west  of  the  Tarshish,  and  is  plainly  traceable  np  a  spur  of  Globe  Mountain,  on  the 
south  side,  into  a  stiD  higher  elevation,  known  as  Mount  America.  Subsequently, 
1,000  additional  feet  on  the  Hercules  and  fiOO  feet  on  the  Tarshish-Esmeralda  I<Hle  were 
obtained  by  purchase.  The  Globe's  main  tunnel  was  commenced  in  the  summer  of 
1868,  though  the  company  was  incorporated  and  some  work  done  five  years  previously. 
The  initial  point  is  about  1,000  feet  below  the  Chicago  and  Detroit  and  Silver  Glance, 
and  will  intersect  the  lode  not  less  than  90  feet  deeper. 

The  course  of  the  tunnel  is  east  25°  south,  and  is  intended  to  strike  the  lode,  in  a 
distance  of  1,000  feelT,  at  a  somewhat  obtuse  angle,  and  not  less  than  400  feet  below  the 
siirfiice,  or  180  feet  deeper  than  the  lowest  levelof  the  Tarshish.  The  tunnel  is  a  sub- 
stantial, well-timbered,  doable-track  onejis  nowin  840  feet,  aadprogressingat  the  rate 
of  over  50  feet  per  month.  In  driving  the  main  tunnel  a  vein  ofcopper  ore  was  struck 
at  about^SOO  feet  from  the  month,  last  June,  not  more  than  a  hand's  thickness  in  the 
roof,  but  which  increased  to  sis  inches  in  the  floor  of  the  tuHnel.  An  iucUued  shaft 
below  the  level,  120  feet  deep,  developed  the  vein  fl'om  twelve  to  eighteen  inches  wide, 
of  fine  gray  argentiferous  copper,  nasaying  from  28  to  36  per  cent.,  valued  at  the 
"  dump  "  at  from  $60  to  $75  pe^ton  for  the  copper,  and  $30  per  ton  for  the  silver.  The 
large  outcrops  on  the  north  seem  to  be  converging  to  a  common  center  in  Globe 
Mountain  and  Mount  America,  and  there  can  be  no  reasonable  donbt  that  tlie  veins 
unite,  tbrniinga  lode  of  great  width  and  of  high-grade  ore,  within  the  limits  of  the 
Globe  Company's  ground.  The  continuity  of  the  Tai-shish-Esmeralda  lode,  fcnd  the 
quality  of  its  ore,  have  been  proved  to  within  1,000  feet  of  the  Globe  claim,  and  the 
outorop  Qpon  the  latter  indicates  that  the  lode  extends  sontherly  a  great  distance.  The 
mill  of  the  Globe  Company  is  a  substantial  building,  and,  when  fully  equipped,  will 
have  a  capacity  of  forty  tons  per  day.  ■  It  is  located  one  hundred  yards  below  the 
mouth  of  the  iTunnel,  and  the  ore  is  run  direct  to  the  crushers,  saving  the  heavy  ex- 
pense of  haulers,  which  is  necessary  at  most  of  the  mines.  In  addition  to  the  main 
tunnel,  some  700  feet  of  "drifts  "for  exploration  have  been  made.  The  feet  that  there 
is  a  ready  market  for  all  the  copper  ore  that  can  be  raised,  for  the  manufacture  of  sul- 
phate of  copper,  (blue-stone,)  gives  great  valne  to  this  development  in  the  Globe 
Sroperty.  This  chemical  is  used  largely  in  the  amalgamation  of  silver  ores,  and  the 
eniand  for  it  is  rapidly  increasing. 

In  Monitor  district  are  many  undeveloped  lodes,  that  only  require  capital  to  make 
them  as  valuable  us  the  best ;  while  iu  Silver  Mountain  and  Scandinavian  districts, 
its  well  as  in  Alpine  and  Eaymoud,  are  numerous  others,  more  or  less  opened.  The 
I  X  L  was  one  of  the  noted  mines  of  Alpine  County  so  long  ago  as  1865,  when  it  pro- 
duced a  considerable  amount  of  bullion.  The  Bnckeye,  now  owned  by  an  English 
company,  and  called  the.Eichequer,  has  developed  very  high-grade  ore.  This  company 
own  a  mill  on  Silver  Creek,  near  the  town  of  Silver  Mountain ;  but,  having  been  built 
six  or  eight  years  ago,  it  is  not  up  toihe  present  condition  of  ore-reduction  for  profit- 
able work.  It  is  intended  to  erect  a  new  mill  this  season,  with  all  the  modern  improve- 
ments. The  Sovereign,  a  new  English  company,  reorganized  irom  the  Imperial,  wiE 
soon  recommence  work.  The  former  company  ran  a  tunnel  some  1,800  feet,  start- 
ing from  Carson  Eiver,  and  its  course  is  across  all  the  developed  lodes  of  the  district, 
including  the  Hercales  and  Tarshish,  and  must  eventually  become  a  productive  prop- 
erty. Across  Carson  IMver,  opposite  the  mouth  of  Monitor  Creek,  is  the  Mount  Bullion 
Company,  with  a  tunnel  already  2,000  feet  in  length,  and  still  pegging  away  in  the 
hard  rock,  full  of  coutldence  in  future  results. 

Good  Hope  mine,  also  on  the  west  bank  of  tii«  Carson,  several  miles  below  BulUona, 
has  been  developed  by  a  tunnel  over  600  feet  in  length,  disclosing  a  large  body  of  low- 
grade  ore,  assaying  ftom  $12  to  $17  per  ton.  It  is  capable  of  supplying  fifty  tons  per 
day,  but  has  not  been  deemed  of  much  valne  hitherto,  owing  to  the  impossibility  of 
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reduoiDg  that  quality  of  ore  profitably.  The  ImproYeraents  in  metallntjjy  of  tbe  past 
two  years  mutce  thie  a  valuable  properliy.  Mr.  Tliomton,  tbu  present  owner,  liHU  placed 
ene-balf  tbe  miue  od  tbe  Loudon  market  at  $75,000  for  a  'working  capital,  nej^otia- 
tione  being  carried  on  througb  an  inflnential  Sau  Francisco  bonae. 

Though  the  mines  of  Alpine  bave  been  oyersbadowed  by  tlieir  near  neigbbor,  tbe 
Comstoob,  upon  which  all  the  capital  and  influence  of  Saa  ITraneiaco  that  could  he 
iipplied  were  profuaely  lavished,  yeC  their  developments  thus  for  bave  proved  them  to 
coutain  ore  of  a.  better  grade  thau  ever  was  shown  in  tbe  Comstock  mines,  even  in 
those  now  worth  tens  of  millions  of  dollars  in  the  market.  Nor  bai^  I  any  doubt  but 
that  Monitor  contains  silver  lodes  that  will  lead  in  extent  and  richness  any  now  known 
iu  tiie  mining  regions  of  the  Pacific.  Where  a  thousand  dollars  have  been  expended 
in  development  here,  a  hundred  times  that  amount  have  been  invested  in  tbe  Comstock. 
In  no  part  of  California,  and  certainly  not  ia  Nevada,  can  be  found  the  facilities  for 
cheap  exploitation  of  ore  as  here,  with  wood  and  water  without  limit. 

Parallel  with  the  silver  lodes  of  the  mineral  belt,  and  often  in  close  proximity  to 
them,  as  in  the  Globe  mine,  are  found  copper-veins  of  fine  quality.  The  Morning  Star 
is  sitnated  two  miles  to  tbe  north,  and  east  of  Monitor,  in  the  Great  Mogul  district.  It 
was  developed  six  or  seven  years  ago,  and  some  hundreds  of  tons  of  ffood  copper  ore 
raised ;  but  at  that  time  there  was  no  method  by  which  the  ore  could  be  profitably 
Reeured,  or  a  market  found  for  it.  The  ore  is  highly  argentiferous.  A  tunnel  of  1,000 
feet  iutersects  tbe  lode;  and  a  shaft,  with  hoisting- works,  was  completed  two  years 
ago.  It  is  owned  by  a  San  Fiancisco  company,  who  bave  let  the  miue  lie  idle  for  some 
time,  awaiting  the  developments  elsewhere  to  open  a  method  of  profitable  treatment 
of  the  ores. 

The  Leviathan  mine  is  ahont  six  miles  northeasterly  from  Monitor.  It  was  opened 
in  1864,  as  a  gold  and  silver  mine,  the  croppings  being  metamorphic  sandstone,  im- 
prettuated  with  red  oxide  of  iron,  resembling  quarts!.  The  tunnel  at  350  feet  found  no 
gold  or  silver,  and  the  mine  was  abaudonedj  the  copper  found  instead  having  no  value 
at  the  time.  In  18G9,  Mr.  Dorsett,  an  English  gentleman,  purchased  tbe  property,  and 
has  since  worked  it  regularly  for  copper,  having  taken  ont  some  $25,000  iu  valae  iu 
the  coui'se  of  opening  out  tbe  mine  up  to  the  present  time.  Two  tunnels,  176  feet 
apart,  have  been  run  into  the  sandstone,  which  is  over  300  feet  in  thickness,  and  a 
third  is  about  to  he  started.  There  are  from  two  thousand  to  three  tbousaod  tons  in 
sight,  growiuD;  better  the  farther  it  is  opened.  The  ore  is  a  red  oside  and  carbonate, 
entirely  free  from  sulphur;  the  latter  mineral  underlving  the  lode  in  a  nearly  pure 
crystalline  form.  The  Leviathan  is  under  the  mauageiuent  of  Professor  W.T.  Bickard, 
now  the  assayer  and  metallurgist  of  ttie  Tarshish. 

The  copper  ore  of  the  Globe  miue  is  yellow  snlphuret  in  the  upper  portion  of  the 
lode,  changing  to  peacock  iu  depth,  and  tbe  latter  giving  way  to  a  fine  quality  of 
antimom'al,  argentiferous,  gray  ore.  Experts  who  bave  visited  Alpine  say  tbe  Globe 
copper  is  the  finest  they  have  ever  seen  on  this  coast.  Its  percentage  is  from  9S  to  3(i 
for  the  gray  variety,  and  with  depth  increases  in  silver-bearing.  Steam  pumping  and 
hoisting  works  were  erected  on  tbe  lode  laat  fiill.  The  recent  large  advance  in  tbe 
Eastern  and  Enropeao  prices  for  metallic  copper  gives  additional  value  to  this  vein,  as 
the  facilities  for  reduction  are  of  a  superior  character. 

THE   CENTRAL   MINING  EEGION. 

The  central  mining  region  of  California  contains  the'most  productive 
and  important  districts  in  the  State,  lioth  quartz  and  gravel,  and  em- 
braces the  counties  of  El  Dorado,  Placer,  Kevada,  Yuba,  Sierra,  and 
Butte.  Within  these  counties  are  found  the  rich  quartz  mines  of  Grass 
Valley  and  Aubnru,  the  deep  placers  of  Ttilia,  Nevada,  and  Placer 
Counties,  and  the  drift-diggings  of  8iei-ra  County  and  of  Forest  Hill  and 
vicinity. 

The  country  differs  materially  in  its  topographical  and  geological  feat- 
ures from  that  described  under  the  heading  of  "southern  mines." 
The  streams  are  larger,  the  mountains  higher,  and  the  caflons  deeper 
and  more  abrupt.  The  ancient  channels  are  wider,  and  the  detrital 
matter  covers  a  larger  area  and  is  deeper.  As  in  the  southern  mines, 
surfa<?e  and  river  mining  is  no  longer  a  source  of  profit  for  white  men, 
and  has  been  abandoned  to  the  Chinese,  who  are  yet  found  on  some  of 
the  rivers  mining  with  "long-tom"  and  rocker.  Quartz  mining  has  be- 
come the  principal  mining  interest,  while  the  deep  iilacers  have  at- 
tracted the  attention  of  capitalists,  large  tracts  of  valuable  ground 
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having  passed  into  the  hands  of  English  companies.  This  class  of 
mines  was  fully  described  in  the  report  for  1871,  and  will  not  be  alluded 
to  here  except  to  note  the  progress  of  some  large  operations. 

EL   DOKADO    COUNTY. 

This  county  has  an  area  of  nearly  2,000  miles,  a  great  portion  of 
which  is  or  has  been  auriferous.  It  was  in  this  county  that  gold  was 
discovered  on  the  10th  of  January,  184S.  The  auriferous  gravel  de- 
posits are  fkr  from  exhausted;  in  fact,  in  many  portions  of  the  county 
they  are  almost  untouched,  on  account  of  the  scarcity  of  water.  The 
county  has  966  miles  of  mining  ditches,  but  the  amount  of  water  sup- 
plied is  entirely  disproportioned  to  the  length  of  ditches.*  This  scarcity 
of  water  will  soon  be  remedied  by  a  great  enterprise  now  being  carried 
on  by  the  California  Water  Company.  This  company  will  take  their 
water-supply  fTOm  the  head  of  the  South  Fork  of  the  Middle  Fork  of  the 
American  Eiver,  and  a  system  of  lakes  situated  at  an  elevation  of  about 
5,600  feet  in  the  Sierras,  on  the  divides  between  the  various  tributaries 
of  the  American.  It  is  estimated  that  the  whole  area  of  these  lakes 
and  the  artificial  reservoirs  in  process  of  construction  will  be  143,202,600 
square  feet,  exclusive  of  the  Knbicon  Kiver,  which  flows  5,000  inches  of 
water  in  the  dryest  season.  These  streams  and  lakes  will  give  an  un- 
failing supply  of  from  30,000  to  45,000  inches  daily,  under  a  pressure  of 
six  inches,  (miners'  measurement.)  The  completion  of  this  great  work 
(which  is  also  intended  to  fiiniish  water  for  irrigation  in  the  valleys, 
and  probably  supply  some  of  the  cities)  will  in  a  great  measure  revive 
the  early  prosperity  of  El  Dorado  County  and  make  it  one  of  the  fore- 
most in  the  yield  of  gold. 

I  am  indebted  to  Mr.  W.'A.  Goodyear,  one  of  Professor  Whitney's 
assistants,  who  has  spent  several  months  iu  El  Dorado  County  in  the 
prosecution  of  investigations  for  the  State  geological  survey,  for  the  fol- 
lowing article  on  the  gravel-deposits  of  this  region : 

The  gravel-Mlts  of  Placemille. — Those  who  are  well  acquainted  with  the  oh.'iracter  of 
this  section  of  the  country,  will  find  nothing  new  or  strange  in  the  tomark  that  the 
ancient  auriferous  gravel-deposits,  scattered  over  the  hills  in  the  vicinity  of  Placervilie, 
form  a  very  intereHtingficldof  study  for  the  geologist,  as  nellasavalaahle  and  exten- 
sive field  ofwork  for  the  roiuer.  SpealiinggeueiaUy,  thehOIsin  which  these  deposits 
occur  may  be  aaid  to  sweep  in  a  gra<«tur  and  almost  semioiccnlar  onrve  of  three  or 
four  miles'  radius  around  the  head  of  Haugtown  Creek,  this  curve  being  convex  toward 
the  east,  while  its  two  arms,  or  branches,  extending  westward  to  points  nearly  oppo- 
site the  towu  of  Placerville  itsulf,  form,  one  of  them,  on  the  north,  the  dividing  ridge 
between  Hangtown  Creek  and  the  South  Fork  of  the  American  Eiver,  and  the  other, 
on  the  south,  the  ridge  between  Hangtown  Creek  and  Weber  Creek. 

The  structure  of  tlie  banks  which  enter  into  the  formation  of  this  extensive  gravel- 
range  is  varied  and  complex,  and  nian^  of  the  questions  which  they  present  relative 
to  their  origin,  the  exact  mode  of  their  formation,  and  the  distribution  of  the  gold 
which  they  contain,  ore  intricate  and  difficult  to  solve.  A  detailed  doacription  of 
them  would  be  useless  here,  as  it  would  require  much  space,  and  would  involve  little 
that  is  new  to  those  who  are  already  acquainted  with  the  ground,  while  to  those  who 
are  not  it  might  prove  anintereetiug,  if  not  unintelligible- 
Three  weeks  of  diligent  labor  expended  by  the  writer  in  a  careful  and  detailed  inves- 
tigation of  these  deposite  for  the  State  geological  survey  of  California,  have,  however, 
developed  some  points  which  it  is  believed  will  be  of  general  iut«rest,  aud  which  it  is 
the  purpose  of  this  article  to  communicate. 
First.  As  to  the  quantity  of  gravel  here  exposed.    No  attempt  has  yet  been  made 


to  form  any  definite  estimateof  the  number  of  cubic  yards  of  gi-avel  which  these  hills 
contain,  and  which  is  so  situated  as  to  be  capable  of  being  worked  by  hydranlic  pro 
cess  if  water  were  available  in  sufficient  quantity  aud  under  proper  conditions.    Fron 


0  be  capable  of  being  worked  by  hydraulic  r 
int  quantity  and  under  proper  conditions.    Fr 
r,  the  hills  being  irregular  iu  torm  and  outline,  and  the 

"  See  tabic  of  Sliniug  ditches  from  surveyor  general's  report,  a 
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distriliution  of  gravel  in  them  being  also  irregular,  it  is  impossible  to  make  any  close 
estimates  of  this  nature  witbout  full  topographical  surveys  of  the  ground  where  tlie 
cravel  lies.  And  even  if  such  snrvevs  had  been  accurately  made,  and  their  results 
were  already  at  hand,  althoagh  they  would  Kite  the  correct  volume  of  the  ground  so 
measured,  yet  there  would  be  another  large  element  of  uncertainty  in  the  results,  duo 
to  the  ever- varying  ratio  wliich  exists  in  different  liills,  and  oven  m  different  parts  ot 
the  same  hill,  between  the  volume  of  the  gravel  itself  aud  that  of  the  volcanic  matter 
which  is  sometimes  to  a  certain  extent  intermingled  with  it,  and  which  often  overlies 
it  in  heavy  ma^s.  The  quantity  available  here  for  hydraulic  purposes  hae  often, 
donhtleas,  been  greatly  overestimated.  It  is  perfectly  safe,  however,  t«  say  that  this 
qnantity  is  great,  amonnting,  in  the  aggregate,  to  many  mUlioDS  of  oubic  yards,  and 
to  a  qnautity  much  greater  than  is  concentrated  within  any  given  area  of  equal  ex- 
tent at  any  point  between  here  and  the  North  Fork  of  the  American  Eiver.    _ 

Much  of  this  ground  wonld  require,  however,  in  order  to  be  worked  with  protit, 
that  the  water  should  be  delivered  at  ahigher  level,  and  in  much  larger  quantities,  and 
probably  in  a  good  many  cases,  at  somewhat  lower  prices  than  can  be  done  by  the 
present  South  Fork  Canal  Company.  There  is  no  doubt  that  the  construction  of  anew 
canal  which  should  be  capable  of  meeting  the  above  demands,  would  do  more  than  any 
other  one  thing  can  do  towards  renovating  the  somewhat  waning  prosperity  of  the 
townof  Placerville.  One  peculiar  feature  m  the  charocter  of  the  gravel  formations  in 
this  vicinity  is  the  presence  of  such  immense  quantities  of  a  true  volcanic  gravel,  so 
well  known  to  the  miners  here  nnder  the  local  name  of  "  mountain  gravel."  Ninety- 
nine  per  cent,  of  all  the  pebbles  and  bowlders  which  it  contains,  and  probably  more 
than  ninety  per  cent,  of  its  whole  mass,  consists  of  matter  which  is  volcanic  in  its  origin. 
Tet  the  material  is  a  perfect  gravel,  and  its  pebbles  are  as  smoothly  and  perfectly 
rounded  by  water  as  the  pebbFes  of  any  bank  of  auriferous  metamorphic  gravel  in  the 
State.  This  material  forms  the  whole  of  the  long  iacn  of  bank  exposed  along  the 
northern  side  of  Hangtown  Hill  to  the  west  of  Oregon  Point,  nearly  all  the  nppor  por- 
tion and  fully  half  the  height  of  Ihe  present  face  of  the  bank  in  the  Excelsior  claim  at 
Coon  Hill,  almost  the  totalheigUt  of  the  central  portion  of  the  bank  in  the  Webber 
claim  a  short  distance  east  of  flie  Excelsior,  a  large  portion  of  Webber  Hill  between 
Chili  Eavino  and  Webber  Creek,  and  may  be  ioand  at  intervals  for  a  considerable 
distance  to  the  east  along  the  southeni  slope  of  the  hOls  facing  Webber  Creek. 
It  also  occurs  in  large  quantity  at  Indian  Hill,  in  Negro  Hdl,  and  in  the  spur  running 
back  from  White  Eock  Point,  and  in  smaller  quantities  at  numerous  other  localities. 
It  is  rarely  cemented  together  with  any  firmness,  but  generally  works  very  easy  under 

Another  Voln'  i"  connection  with  this  volcanic  gravel,  of  no  less  interest  to  the 
geologist  than  to  the  miner,  is  the  faet  that  it  contains  fine  gold,  distributed  appar- 
ently through  its  whole  mass,  even  where  it  is  sevent j-five  feet  or  more  in  thickness ; 
and  this,  too,  not  in  inappreciable  quantity,  bnt  in  sufficient  qnantity,  so  that  at 
various  localities  where  lai^  heads  of  water  have  been  used,  it  has  paid  "  w^s  and 
water-money"  for  piping  it  off,  even  at  present  high  prices  for  water.  This  Jact, 
token  In  connection  with  the  occasional  pebbles  of  quarts  and  metamorpbic  rocks 
which  are  sparsely  distributed  through  it,  proves  that  the  stream  which  brought  it 
here,  though  flowing  mainly  at  the  time  over  volcanic  matter,  nevertheless  at  some 
point  of  ife  coui'se  flowed  over  the  naked  bed-rock,  or  else  over  or  through  beds  of 
previously  deposited  anriferons  gravel,  fi:om  which  it  gathered  ■  this  Bne  gold. 
Besides  this  volcanic  gravel,  and  the  metamorphic,  or  true  auriferous  gravel,  there  are 
two  other  well-marked  substances  which  play  a  large  part  in  the  formation  of  these 
hiUs  both  of  which  ore  volcanic  in  origin.  They  are  locally  known  by  the  miners 
here  nnder  the  names  respectively  of  "black  lava,"  and  "white  lava,"  or  "white 
cement."  It  may  bo  noted  here',  however,  that  the  term  "lava,"  without  further 
modification  or  explanation,  is  not  st.rictly  applicable  to  either  of  these  substances ; 
for  though  almost  exclusively  composed  of  volcanic  matter,-  they  are  not  entirely  so, 
and  furthermore  they  have  never  reached  here  in  the  condition  of  "  lava  flows,  i.  c, 
of  streams  of  volcanic  matter  rendered  liquid  by  heat,  and  flowing  in  this  condition 
over  the  country ;  but,  on  the  contrary,  they  have  both  of  them  been  brought  and  dis- 
tributed here  in  the  solid  state  in  the  condition  of  broken  andmoreor  lessangular 
fragments  and  comminuted  particles,  and  chiefly,  if  not  entirely,  by  the  agency  of 
water  The  "  white  lava"  has  furnished  the  stone  which  has  been  employed  as  a 
buildiufi  material  for  many  of  the  houses  and  stores  of  Placerville.  It  is  a  consoh- 
dated  mass  of  moderately  fine-grained  and  nearly  white  volcanic  sand  and  ash, 
almost  entirely  free  from  pebbhjs  or  larger  fragments  of  any  kind,  although  it  does 
occasionally  contain  very  small  and  more  or  Fess  water-worn  pebbles  of  quartz  and 
slate-rock.  It  generally  contains  more  or  less  mica,  distributed  through  it  m  black, 
shining  scales.  Its  grit  is  very  sharp,  and  its  surface  is  generally  quite  harsh  to  the 
feel.  Its  localities  are  very  numerous,  and  it  often  occurs  in  isolated  patches  of  very 
irregular  extent  and  outline,  scattered  aU  through  this  range  of  gravel-  hills.  At  souio 
points  it  occurs  in  very  heavy  masses,  as  in  the  south  side  of  Webber  Hill,  and  near  the 
H.  Ex.  211 7 
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flnme  at  the  liead  of  Cedar  Ravine,  also  at  Prospect  Flat,  and  especiaUy  near  the  toll- 
house, just  above  Smith's  Flat,  and  in  \he  high  bluff  overlooking  the  road  jnat  above 
the  toll-house.  At  this  latter  point  its  vertical  thickness  is  probably  more  than  200 
feet.  It  varies  greatly  in  hardness  at  difierent  localities,  being  sometimes  so  hard  as  to 
ring  like  steel  when  struck  with  the  hammer,  and  again  so  soli  as  to  resemble  an 
ordinary  sand-bed.  The  quality  used  as  a  bailding  material  dresses  easily  and  well, 
both  with  the  hammer  and  chisel,  and  makes  »  very  fair  qnalitj  of  building-stoue  for 
this  climate.  It  is  not,  however,  particularly  handsome,  owing  to  the  ditiginess  of  its 
color,  which  is  also  in  general  more  or  less  irregnlariy  stained  with  yellow,  due  to  the 
presence  of  a  little  free  oxide  of  iron.  Its  internal  character  and  texture  exhibit 
plenty  of  evidence  that  it  was  originally  deposited  here  in  the  character  of  loose 
vidcanic  sand,  which  has  since  heoonie  more  or  less  perffectJy  consolidated  into  a  rock. 
The  physical  oharacteriatics  and  appearance  of  the  "  black  lava"  are  entirely 
different  from  those  of  the  "  white  lava."  Instead  of  being  white,  like  the  latter,  its 
general  color  (when  not  stained  red  liy  decomposition  and  higher  oxidation  of  the 

Grotoxide  aod  the  magnetic  oxide  of  iron  which  it  contains)  ranges  from  an  ashy  or 
laden  hue  to  a  dark  iron  gray.  In  texture  it  is  generally  a  wcU-definod  breccia, 
consistiutt  chiefly  of  angular  fragments  of  all  siaes  and  shapes,  frcnn  the  almost 
impalpably  fine  particles  which  make  np  tbe  matrix  in  which  the  lai^r  fragments  are 
imbetfded,  up  to  blocks  of  several  tons  in  weight,  the  whole  mass  hoing  ofConer  than 
otherwise,  in  this  vicinity,  firmly  cemented  together  into  a  liard  and  stubborn  rock. 
A  certain  proportion  of  the  bowlders  which  it  contains  are  more  or  less  rounded  by 
the  action  of  water-  Bat  its  general  condition  might  be  very  aptly  illustrated  hy 
taking  a  mass  of  mortar  and  stirring  into  it  as  large  a  quantity  of  brickbats  and 
irregular  broken  bits  of  stone  as  it  could  hold,  and  then  allowing  it  to  set  and  harden ; 
the  chief  difference  being  tliat  in  the  case  of  the  "black  lava,"  the  mortar,  as  wdl  ne  the 
stones  which  fill  it,  are  composed  almost  entirely  of  broken  and  oomrainutHd  volcanic 
rocks.  When  this  "black lava"  is  hard,  and  overlies  in  any  considerable  tliickneBS  the 
.auriferona  gravel,  it  forms,  of  course,  a  complete  obstacle  to  the  profitable  working  of 
tbe  bank  by  hydraulic  means.  Twenty  or  twenty-five  feet  of  this  stuff  on  the  top  of 
a  bed  of  gravel,  if  as  hard  as  it  is  at  iinmei-ona  points  in  Ihis  vicinity,  are  enough  to 
prevent  all  profitable  working  of  the  bank  by  hydraulic,  unless  the  gravel  beneath  is 
uncommonly  rich,  or  else,  being  only  moderately  rich,  the  bank  is  very  deep  and  easily 
worked  when  once  uncovered. 

One  of  the  beat  opportunities  in  this  vicinity  for  studying  the  character  of  the 
"black  lava,"  as  well  as  one  of  the  best  illustrations  of  the  working  of  the  bank 
under  difficulties  aud  disadvautagee,  is  iu  the  Oidflcld  and  Rocky  Mountain  claims,  at 
Negro  Hill.  In  the  Oldfield  claim,  now  owned  and  worked  by  the  Chinesfi,  the  "  black 
lava"  forms  a  capping  from  20  to  30  feet  thick  over  the  gravel,  and  so  hard  that 
every  pound  of  it  has  to  be  blasted,  and  most  of  it  broken  np  into  fragments  small 
enough  to  be  handled,  either  by  hand!  or  with  the  derrick,  and  thus  removed  before  the 
gravel  under  it  can  be  worked.  Sometimes,  however,  if  undermined,  a  crack  will  open 
from  top  to  bottom  through  this  capping,  at  some  little  distance  liack  from  the  face  of 
the  bank,  and  the  huge  block  so  formed  will  topple  over  aud  roll  down  into  the  claim. 
Enormous  blocks  of  this  kind,  which  have  happened  to  lodge  in  such  positions  that 
they  could  he  worked  around,  instead  of  broken  up  and  removed,   cover  a  large 

Eortion  of  the  area  already  worked  off  in  this  claim.  Some  of  these  blocks  arc  many 
undreds  of  tons  in  weight.  One  of  the  latest  of  them  was  measured,  and  found  to 
be  65  feet  in  length,  while  in  no  direction  through  the  center  was  its  diameter  less 
than  25  feet.  Its  volume  must  he  very  nearly  equivalent  to,  if  it  does  not  exceed 
that  of  a  solid  cube,  and  its  weight  somewhere  iu  the  vicinity  of  two  thousand  tons. 
They  do  no  heavy  blasting  here,  i.  e.,  they  move  but  little  rock  at  a  time,  and  all  the 
work  is  done  by  hand  with  the  assistance  of  a  single  derrick  and  a  small  hydraulic 
pipe  to  wash  the  gravel  after  the  capping  is  removed.  It  is  not  difficult  to  nnder- 
atand  that  the  gravel  must  be  rich  which  will  pay  eveii  tbe  Chiaese  for  working  it 
onder  such  disadvantages,  and  in  the  face  of  such  au  obstacle. 

With  reference  to  gravel-channels,  I  have  no  doubt  that  the  opinions  of  well-informed 

Sractical  miners  here,  so  fer  as  they  go,  with  respect  to  the  existence  of  anything  like 
istinct  or  well-defined  channels,  are  very  near  the  truth.  It  is  extremely  probable, 
for  example,  that  the  yellow  gravel  which  forms  the  lower  portion  of  the  baukat Coon 
Hill,  the  banks  a  short  distance  east  of  Diokerhott's  mill,  on  the  south  side  of  Cedar  Ra- 
vine, and  the  deep  yellow  gravel  in  Big  and  Little  Spanish  HOIs,  are  all  i)ortionB  of 
what  was  once  a  continuous  ehannol,  and  the  work  of  the  same  stream.  And  it  is 
morethanprobable  that  a  deep,  continuous  channel,  kuown  here  as  the  "blue  lead," 
extends  from  White  Rock  in  a  general  southerly  direction,  beneath  Dirty  Flat  and  the 
two  intervening  ridges,  to  the  extreme  south  end  of  Smith's  Flat.  But  whether  this 
channel  from  there  on  continues  its  general  simUierly  course,  coming  out  on  the  Web- 
ber Creek  side  at  or  in  the  vicinity  of  old  Try  A^ain  tunnel,  or  whether  It  makes  asbarp 
bend  to  the  southward  and  passes  under  Prospect  I-lat,  is  a  question  impossible  to 
answer  with  certainty  until  developments  shall  have  been  pushed  further  underground. 
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There  is  a  remarkable  Bimilarity,  not  only  in  the  character  and  appeftrance  of  the,gravel, 
and  the  form  of  tlie  cliannel  so  far  as  yet  worked  at  Smith's  Flat,  and  at  Prospect  Flat, 
but  also  in  the  general  charaeter  and  structure  of  the  two  flats  themselves.  Moreover, 
the  apparent  direcijon  of  the  channel  at  Prospect  Flat  is  south  westerly,  which  is  its 
proper  direction  in  case  it  should  connect  above  with  the  Smith's  Flat  cliannel.  Bnt 
there  is  plenty  of  &11  between  Smith's  Fiat  and  the  Try  Again  tnnnel  to  allow  of  a 
good  grade  in  this  direction,  as  well  a&  in  the  direction  of  Prospect  Flat.  And  as  all 
work  at  the  Try  Again  tunnel  was  long  since  abandoned,  I  do  not  know  the  precise 
character  of  the  gravel,  or  the  appearance  of  the  ohaunel  there,  or  what  further  evi- 
dence tJiere  may  nave  been  in  favor  of  its  being  the  same  as  the  Smith's  Flat  channel. 
The  question  may  very  naturally  be  asked,  whence  came  the  enormous  quantities  of 
volcanic  matter  which  are  spread  so  far  and  wide  over  the  country,  and  cover  so  great 
a  portion  of  the  western  slope  of  the  Sierra  Nevada  t  The  answer  is  that  they  came 
from  higher  np  in  the  mountains,  having  had  their  origin  in  the  great  belt  of  volcanic 
action,  whose  tremendous  throes  once  shook  the  mountains  for  liundreds  of  miles 
along  the  line,  and  in  the  near  vicinity  of  the  present  summit  of  the  range,  but  which 
did  not,  as  a  gcnei*!  thing,  extend  very  far  down  its  western  flank.  There  is  not  a 
particle  of  evidence  that  there  has  ever  been  any  volcanic  action  within  many  milea  of 
Placerville.  The  volcanic  matter  here  has  traveled  for,  and  is,  generally  speaking, 
more  recent  in  ite  origin  and  deposition  tlian  the  auriferous  gravel. 

The  following  coutributiou  from  Mr.  E.  N.  Strout,  of  Placerville,  is  a 
description,  in  detail,  of  the  section  of  country  referred  to  by  Mr.  W. 
A.  Goodyear  in  his  paper  on  the  gravel- deposits  of  Plaeerville: 

The  district  described  below  is  near  the  center  of  El  DoKido  County,  and  comprises 
about  sixty  square  miles,  in  all  of  which  more  or  less  gold  can  be  extracted  from  the 
earth.  This  tract  is  bounded  on  the  north  Ijy  the  South  Pork  of  the  American  Eiver, 
on  the  east  by  land  covered  with  timber,  on  the  south  ai^  west  by  Weber  Creek, 
which  forms  a  junction  with  the  South  Fork  of  the  American  Eiver.  Within  these 
boundaries,  at  Coloma,  gold  was  discovered  by  J.  W.  Marshal  and  others  in  the  winter 
of  1848. 

Commencing  at  the  junction  of  Weber  Creek  and  the  American  Eiv«r,  ronning  east 
seven  or  eight  miles,  including  Gold  and  Bald  Hills,  there  are  several  hundred  acres  of 
placer  or  surface-ground  that  would  pay  well  t-o  work  if  water  could  be-obtained  for 
that  purpose.  Bald  Hill  is  a  gravol-basin,  rich  in  gold,  ,as  gravel  taken  from  a  shaft 
which  has  been  sunk  aa  deep  as  the  water  would  ^low,  has  ftilly  demonstrated.  This 
bill  will  eventually  be  worked  by  machinery.  Bank-diggings  are  worked  along  the 
ravines  on  the  sides  of  Bald  Hill  with  success. 

The  Falls  Mining  Company,  situated  on  Weber  Creek,  near  Coljd  Spmngs,  has  for 
several  years  past  averaged  from  $13,000.  to  818|fl00  per  jinnuu).  This,  company  cut 
through  granif«  rock  for  a  long  distance  to  drain  their  .claim  a«d  giv»  fell  to  their 
flume,  which  is  nearly  a  mile  in  length.  The  first  cost«f  jjanstroetion  was  over  thirty 
thousand  dollars.  The  company  Layo  yet  several  yenrs.af  work  on  this,  elaim.  There 
are  bank  and  bar  diggings  along  the  creeks  and  rivcre,  whieU  frectuently  pay  largo 
sums  to  the  owners,  but  they  are  tjiofctly  worked  by  Chinamen,  and  therefore  it  is  im- 
possible to  obtain  a  correct  accoup.*  of  the  amount  taken«^. 

The  most  important  mining  gTOHnd  within  thisdistriet  is  a  )p:avelvhiir  or  ridge,  and 
its  spurs  and  oflshoots,  commenosig  at  the  lower  or  west  end  of  the  city  of  Placerville, 
on  Hangtown  Creek,  rising  to  the  height  of  some  three  Jitindred.  feet,  running  a  south- 
southeasterly  course  to  near  Weber  Creek,  whence  it  .swings  to  the  eastward,  thence 
north- northwest,  finally  v^ripg  to  the  west,  and  terminating  at  Reservoir  HiU,  on 
the  bank  of  the  American  B^er,  more  than  1^200  feet.above  its.bed; 

This  ridge  is  more  than  ten  miles  in  lengthy  and  with  ita  spurs,  offehoots,  and  flats, 
willavei'age  a  mile  in.wMth.  It  is  composed  of  blue  an4  reddish  gravel,  from  sis 
inches  to  tjventy  feet  thiak,  which  is  found  at  a.^epth  of'  about  100  feet  below  the 
Burliioe.  A  small  portion  of  this  lidge  is.oo'vered  '.with,  a  thin,  stratum  of  lava,  or 
volcanic  rock,  under  which,  in  most  places,  there  is  a  layer  ofrioh  pay-gravel.  More 
or  less  {sold  can  be  obtained  &oui  all  the  earth,  but  as  a  genemi  thing  not  in  sufficient 
quantities  to  pay  for  working,  bnt  it  is  generally  washed,  in.  connection  with  the  gravel 
lound  on  the  bed-rqtik. 

Coonhollow  Hilltis  a  spur  that  puts  outtowards  the- west  fi^nn  the  main  ridge,  and 
is  cme  of  the  richest  clajmsin  the  State.  Since  1853  some  fcrty  acres  of  the  point  of 
this  hiil  have  he^  mined,  and  the  lowest  estimate  given  by  those  who  have  been  on 
tlio  ground  during  the  time  is  that  there  has  bean  mined  out  more  than  five  million 
dollars,  averamog  about  three  dollars  per  cubic  yard..  It  was  first  drifted  and  then 
worked  by  ^^aulio  pipe. 

The  grouurf^not  worked,  and  next  a^oining  that  which  has  been  worked,  to  the  ex- 
lent  of  fprty  acres,  is  now  owned  by  Hunt,  Alderaon  &  Co.,  and  is  known  .as  the  Ex- 
celeior  iiiioiBg.claim,  bivt  little  of  which,  has.  been  drifted,  most  of  it  having  been  pros- 
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peoted  by  shafts,  and  is  known  to  be  as  rich  as  that  already  worked.  The  EsoelBior 
claim  has  yielded  a  large  amount  in  th«  last  year,  working  only  a  portion  of  the  time, 
when  water  could  be  obtained,  the  owners  being  reticent  as  to  the  amount  taken  out. 
A  large  amount  still  remains  on  the  bed-rock  not  cleaned  up. 

Wober  &  Co.  claim  about  twenty  acres  adjoining  the  Excelsior,  going  toward  the 
east ;  worked  by  hjdtaulio  pipe,  but,  for  the  want  of  water,  little  has  been  done  on  it 
for  several  months. 

Nest  adjoining  is  the  claim  of  Antone  &  Co. ;  hydranlic  ground.  They  own  ten  acres 
of  good  mineral  ground  but  little  worked. 

ThencomeBtiie  Green  Mountain  Company,  which  claims  100  acres.  This  company 
have  ran  a  tunnel  1,800  feet,  and  have  lately  found  pay-gravel.    Ames  &,  Co.  are  the 


T.  Hardeyhaa  ten  acres,  worked  by  hydraulic;  pays  about  the  same  per  man  as 
Jeffers. 

J.  Williams,  ten  acres,  about  the  same  as  the  two  last  men  tioned, 

HaU  &  Stewart's  claim,  thirty  acres,  have  a  lO-stamp  mill ;  water-power.  An 
excellent  claim,  but,  for  the  want  of  watec,  has  not  been  worked  for  the  last  year. 

Many  other  claims  along  the  south  and  west  side  of  the  ridge  are  located,  but  as  yet 
only  prospected ;  yet  sufficient  is  known  to  warrant  us  in  saying  that  thev  will  be 
worked  aa  soon  as  water  can  be  furnisiied. 

On  the  north  side  of  this  ridge  are  located  the  following  claims,  which  have  been 
worked  more  or  less  during  the  past  year.  There  are  also  many  claims  surveyed  and 
held,  which  Lave  been  worked  only  enough  to  hold  them. 

McDonald  &  Co.,  1,060  foot  front  and  extending  to  the  center  of  the  hill.  Seven 
hundred  feet  of  tunnel  run.  Taken  out  enough  to  pay  espensea  in  running  the  tunnel. 
This  claim  can  be  worked  by  hydraulic,  or  by  milflng  the  gravel. 

Kuuckey  &  Co,  have  five  acres;  have  taken  out  (5,000  this  year.  Worked  by 
hydraulic  and  drift. 

Christian  &  Ely  have  tweuty  acres;  hydraulic  and  drift.  Have  taken  out  several 
hundred  dollars  the  la^  year, 

Allen,  Steely  &  Co.  Hydraulic  and  drift.  Much  the  same  as  CJiristian  &  Ely,  above 
referred  to. 

Dicheofi'&  Goen  have  about  thirty  acres  of  gravel,  which  cau  be  worked  by  hydraulic. 
Thev  have  a  lO-stamp  mill,  water-power,  500-pound  stamps.  This  mill  has  run  most 
of  tie  time  fbr  the  last  yearf  and  when  on  full  lime  will  crush  about  sixty  tons,  or 
some  thirty  cubic  yards,  per  twenty-four  hours.  Water  to  run  the  mill  and  use  in 
batteries  cost  the  owners  about  thirty-one  cents  per  hour.  Water  is  furnished  froiri 
the  South  Fork  cauaL  This  claim  has  paid  the  two  owners  about  fl,000  per  month 
each,  clear  profit,  since  their  mill  went  into  operation  one  year  and  a  half  ago.  Water- 
power  costs  less  than  one-haK  that  of  steami 

Altar  &.  Co.  have  about  forty  acres  on  a  flat  about  one-half  mile  above  Dickeroff  & 
Goen,  in  the  bend  of  the  ridge.    A  gravel-drift  claim.    They  have  a  lO-stamp  steam- 

Eower  mill,  and  hoisting  and  pumping  machinery.  Depth  of  shaft  100  feet.  They 
ave  taken  out  about  810,000  this  year. 

Macumber  &  Co.  have  six  acres ;  200  feet  tunnel,  drift  and  hydraulic.  Have  taken 
out  $3,000  in  four  months?  work  during  the  last  year. 

Blacklock  &,  Co.  claim  twelve  acres.  Hydraulic.  From  50  to  75  feet  bank.  Three 
months'  work  yielded  ^11,000  within  the  last  year. 

Hook  and  Ladder  Company,  owned  by  J.  &  J.  Blair  &Co.  Claim  forty  acres  hydraulic ; 
hank  170  feet.  Have  taken  out  811,000  in  five  months  this  year,  and  paid  ^,500  for 
water. 

Robinson  &  Co.,  lO-stamp  steacn-mill  and  hoi  sting- works.  This  claim  is  on  a  flat, 
330  foet  below  the  top  of  the  ridge,  and  irfwut  On  a  level  with  Smith's  Flat,  one  and 
a  half  mile  east.  The  shaft  is  100  feet  deep.  At  the  bottom  of  the  sbalt  there  is  a 
steam-engine  which  receives  the  steam  from  the  boiler  above.  This  engine  works  the 
pump,  and  it  is  claimed  to  be  a,Buccessful  operation.  Since  the  mill  started,  about  one 
year  ago,  it  is  estimated  they  have  taken  out  from  ^,00&  to  ^5,000,  The  owners 
declmo  t«  give  results.  They  have  160  acres,  most  of  which  is  claimed  to  contain  blue 
grave!  that  will  pay  to  work, 

Manyard  &.  Bro,  have  a  claim  of  ten  acres,  drift  and  hydraulic,  which  have  yielded 
about  $5,000  the  last  year, 

Corpoudoar  &  Co.  have  a  large  and  valuable  claim  at  Smith's  Flat,  called  the  Deep 
Channel  claim. 

Creighton  &  Co.,  Smith's  Flat,  have  twenty  acres,  shaft  and  tnnnel ;  10-stantp  mUl ; 
water-power.    Have  taken  out  {11,600  during  the  few  months  they  worked  the  last 
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Crnson  &  Co.  Gravel  and  hydraulic.  A  good  claim,  anti  worked  when  water  oan.  be 
olitained,    A  amati,  five-stamp  steam-mill  is  used  id  couneotion  with  this  claim. 

Hancock  &  Salter,  at  Uie  extreme  west  end  of  this  ridge,  have  a  moat  excellent 
hydraulic  claim:  bauk  about  90  feet.  They  have  taken  out  several  thousand  dollars 
the  last  year.  There  is  also  a  large  amount  of  gold  on  their  bed-rock  not  cleaned  up. 
There  are  many  claims  located  in  this  vicinity  which  are  not  worked,  but  are  known 
to  be  valuable,  and  will  be  worked  as  soon  as  water  can  be  hod  for  that  purpose. 

What  we  most  need  here  is  a,  ditch  of  sufficient  size  to  give  ns  plenty  of  water  for 
mining  eight  months  in  the  year.  It  is  to  be  hoped  that  Goverumeat  wUI  donate  land 
for  that  purpose,  and  that  we  may  have  a  ditoh  that  will  throw  10,000  inches  of  water 
into  this  mining  loc^ity  ere  long.  Such  a  ditch  would  be  of  incalculable  benefit  to  the 
community. 

Quarta  is  not  workfed  to  a  very  great  extent  in  this  district.  Shephard  &.  Co.  have 
a  10-atamp  mill  within  the  city  limits,  water-power,  and  a  ledge  near  the  mill. 
They  constructed  the  mill  about  two  years  ago.  The  first  fifteen  months  the  rock 
paid  $16  per  ton.  The  last  nine  months  they  have  been  sinking  on  the  ledge  and  get- 
tine  out  rock,  the  mill  being  idle. 

■file  Pacific  mill  and  mine  near  Shephard's  is  at  present  idle.  A  10-stam]>  steam- 
power  mill  ia  npon  the  ground  of  the  company.  This  mine  has  yielded  more  than 
|480,00,  and  was  very  profitable  to  the  original  owners,  but  for  a  number  of  years  it 
has  not  been  worked.  One  shajft  is  down  'J30  feet.  Water  is  troublesome.  This  prop- 
erty has  lately  ishanged  hands,  having  been  sold  to  a  company  who  are  preparing  to 
work  it  at  an  early  d^. 

On  the  north  side  of  the  city,  and  on  the  west  of  Qaactz  Hill,  is  situated  the  Harmon 
mine  and  mill ;  lO-stamps ;  st«am-power.  The  Harm«n,i6  considered  a  good  mine,  but 
has  been  badly  managed,  and  no  work  is  being  done  at  present  on  it. 

Quartz  Hill  is  about  one  mile  in  length,  commencing  on  the  north  side  of  Hangtown 
Creek,  and  terminating  at  Big  Cafiun,  and  is  about  one  third  of  a  mile  in  width,  with 
an  elevation  of  about  500  feet  above  the  oaiion.  Much  of  this  hill  is  composed 
of  barren  quartz,  although  small  veins  are  found  intermixed  with  porphyry  which 
are  esceedingly  noh  in  gifld.  About  eighteen  months  a^  a  vein  of  this  description 
was  found  on  the  east  side,  near  Big  CaQon,  which  has  since  been  worked  with  mnch 
snoeeSB,  more  than  ^50,000  having  been  taken  out  within  the  last  year  by  Lemon  & 
Hodge,  Alsburge  &  Lewis,  and  Fisk,  the  last  named  being  the  discoverer  of  the  lead. 
The  gold  is  fi>und  in  narrow  seams  of  quartz,  and  usnaUy  the  richest  where  other 
veins  intersect  the  main  vein,  rimning  north  and  south.  The  rock  taken  out  is  laid 
aside  for  milling,  except  the  richest  specimens,  which  are  ponnded  in  a  haud-mortar, 
and  often  produce  thousands  of  dollars  from  a  day's  pounding.  Frequently  a  quarter 
or  third  of  the  weight  is  gold. 

Poverty  Point,  lying  north  of  Big  CaBon,  has  produced  considerable  gold  from 
broken  and  irregular  veins  of  quartz,  similar,  although  not  as  rich  as  that  found  on 
Quarts  HilL  At  one  time — about  nine  years  ago — live  steam  quartz-mills  were  in 
operation  on  this  point,  which  is  about  one  and  a  hatf  miles  square,  but  at  present 
there  are  none,  the  owners  having  removed  them  to  other  localities. 

The  U.  S.  Grant  mine  (with  mifl,  10  stamps,  steam-power,)  about  nine  miles  east  of 
Plooerville,  is  said  to  be  a  good  ledge,  but  is  not  worked  at  the  present  time.  Miners' 
wages  average  about  53.50  per  day,  boarding  themselves. 

The  amount  of  gold  taken  out  in  the  district  of  country  above  named,  for  1S71,  will 
be  at  least  f50,000  per  month,  or  $600,000  for  the  year. 

During  the  year  1870,  Wells,  Fargo  &  Co,  shipped  from  this  office  (PlaoerviUe) 
$473,015.  Within  thisdistrict  is  the  Coloma  office,  which  ships  considerable  dust ;  besides 
which  many  persons  carry  large  amounts  of  dust  to  the  mint  or  assay  offices.  It  is 
well  known  that  Chiuamen  lay  aside  all  specimens  that  come  into  their  hands,  to  take 
with  them  when  they  return  to  China,  preferring  the  native  gold  to  United  States 
coinage.  A  number  of  lots  in  this  city  are  now  !>eing  worked  over  by  Chinamen,  the 
buildings  having  been  taken  down,  or  the  ground  under  them  being  worked  out,  and 
ae  buildings  sustained  by  props  and  posts  until  again  filled  in.  Large  sums  are 
frequently  mined  out  by  the  Chinese  from  these  lota. 

•deep  placees-  of  bl  dobado  county. 

The  following  able  report  on  the  deep  placers  of  El  Dorado  County  was 
prepared  for  the  California  Water  Company  by  Mr.  M.  D.  Fairchild.  1 
ain  indebted  to  Messrs.  Cronise  and  Crossman  for  a  copy  of  the  report. 

Tunnel  Hill. — Tunnel  Hill,  so  called  because  pierced  by  the  Pilot  Creek 
ditch,  is  a  high  ridge,  extending  irom  Bald  MouBtain  to  the  junction  of 
Pilot  Creek  with  the  South  Pork  of  the  Middle  Fork  of  the  American 
Eiver,  the  former-named  stream  flanking  its  northeastern  base  for  sev- 
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ertil  miles.  Higher  by  several  hundred  feet  than  the  lateral  ridges  of 
the  main  Sierra  wliich  lie  east  of  it,  and  which  it  cuts  at  right  angles, 
it  is  a  marked  feature  of  the  region.  Its  wealem  declension  is  quite 
abrupt,  and  its  side  is  seamed  by  depressions,  small  ravines  constituting 
the  sources  of  Otter  Ganou,  and  Rock  Creek,  the  latter  into  the  South 
Fork  of  the  American.  These  streams,  as  their  volume  has  increased  in 
their  flow  toward  the  west,  have  formed  deep  gorges,  and  but  a  mile  or 
two  from  the  weatern  base  of  Tunnel  Hill  we  again  find  lateral  ridges 
shooting  out  from  it  and  running  with  an  easterly  and  westerly  trend 
as  distinctive  as  in  the  higher  region. 

"A«eien.(  nver"-l>eds. — Immediately  at  the  foot  of  Tunnel  Hill,  upon  its 
western  side,  occur  immense  beds  of  auriterous  gravel.  These  have  a 
general  course  of  north  and  south,  lie  in  nearly  parallel  deposits  with 
each  ojher,  at  short  intervals,  and  extend  many  miles  to  the  westward. 
Their  characteristics  and  general  features  leave  no  doubt  bufthey  are 
identical  with  and  a  continuation  of  that  "ancient  river''-bed  system 
which  traverses  the  counties  of  PlaeePj  Nevada,  and  Sierraon  the  north, 
and  the  results  of  which,  as  shown  by  the  workings  at  Todd's  Valley, 
Forest  Hill,  Yankee  Jim's,  Sarahsville,  Michigan  Bluffe,  Dutch  Flat, 
Bed  Dog,  Nevada,  North  .San  Juan,  Forest  City,  Camptonville,  Minne- 
sota, and  other  places,  where  the  more  modern  hydraulic  appliances 
have  been  brought  into  requisition,  have  added  such  vast  quantities  of 
the  precious  metal  to  the  commerce  of  the  world  within  the  past  twenty 
years. 

Though  these  gravel-beds  have  b^n  pretty  thoroughly  tested,  and  are 
known  to  be  rich  in  gold,  for  the  past  ten  years  they  have  been  but  little 
worked,  solely  on  account  of  a  lack  of  water;  and  the  introduction  of  that 
dement  in  sufficient  quantities  to  justifythe  fitting  up  of  proper  hydraulic 
works  along  the  lines  of  these  detrital  channels,  will  be  the  dawu  of  an 
era  of  unexampled  prosperity,  both  to  those  who  introduce  it,  and  those 
who  apply  it  to  the  gathering  of  gold,  and  a  miniug/urore  will  be  created 
throughout  the  State,  unequaled  for  many  years. 

Kie  underlying  rock  throughout  this  entire  locality  is  that  which  is 
known  by  the  common  appellation  of  "anriferous"  or  " metamorphic " 
slates,  and  is  intricately  seamed  with  veins  of  quartz,  large  and  small, 
to  which,  no  doubt,  the  detrital  deposits  are  in  a  large  measure  indebted 
for  the  gold  they  contain ;  but  as  these  seams  of  quartz  in  the  slate  have 
in  this  section  formed  a  new  feature  in  mining,  that  branch  will  be  noted 
hereafter  under  an  appropriate  head.  Here  will  be  given  a  brief  descrip- 
tion of  a  number  of  the  gravel-beds  lying  between  the  head  branches  of 
Otter  Creek  and  the  Middle  Fork  of  the  American,  which  the  waters  of 
the  California  Water  Company's  canal  will  command,  and  which  the 
anxious  miner  is  waiting  to  develop. 

Kellj/'s  Diggings. — The  locality  of  these  mines  is  thus  designated 
because  discovered  and  superficially  worked  by  a  man  named  Kelly,  a 
number  of  years  ago.  The  openings  ma^le  are  not  extensive,  and  the 
gravel,  when  washed  off,  shows  a  depth,  from  surface  to  bed-rock,  of  not 
more  than  six  feet,  and  appears  to  be  the  extreme  eastei;p  edge  of  the 
auriferous  zone  found  below  Tunnel  Hill.  Its  extent  south,  so  far  as 
known,  is  the  bank  of  the  north  branch  of  Otter  Creek,  whence  it  runs 
northerly  with  a  westerly  inclination  until  it  mingles  with  a  larger  de- 
posit finding  its  way  to  the  south  branch  of  the  Middle  Fork  of  the 
American — as  far  as  we  have  need  of  following  it  at  present.  The  area 
washed  off  is,  perhaps,  four  to  five  acres  in  extent.  The  gold  was  pretty 
generally  diffused  throughthe  gravel,  top  to  bottom,  and  it  paid  (accord- 
ing to  Kelly's  statement)  from  $15  to  $20  per  day  to  the  hand  employed, 
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■while  washing.  As  before  stated,  it  seema  to  be  on  the  edge  of  the  pay- 
ing belt,  for  shafts  sunk  close  by  disclose  the  existence  of  a  channel 
ranging  in  depth  from  SO'to  80  feet,  oue-fourth  of  a  mile  wide,  and  two 
miles  in  length,  south  to  north.  Upon  the  iutrodnction  of  water,  sev- 
enil  large  hydranlics  will  be  employed. 

BelPs  Diggiiigs. — ^Next  west  of  Kelly's  is  a  gravel-range,  upon  which 
an  opening  has  been  made,  known  in  former  days  as  Bell's  Diggings.  It 
lies  at  the  extreme  head  of  Missouri  Canon,  a  large  branch  of  Otter 
Creek.  It  has  been  prospected  by  tunnel  and  many  shafts;  found  to  be 
rich,  but  not  worked  to  any  extent,  as  there  was  ao  water  to  be  had. 
This  gravel-bed  is  supposed  to  be  wide  and  have  some  connection  with 
the  KeUy  deposit  at  its  outlet  toward  the  river  at  the  iiorth,  and  also 
to  blend  with  the  Kentucky  Flat  channel  at  its  southern  extremity,  that 
is,  running  diagonally  from  one  to  the  other  of  these  two  parallel  chan- 
nels. When  opportunity  offers,  hjdraulics  will  be  brought  to  bear 
against  it. 

Kentucky  Flat. — Sext  we  arrive  at  an  extensive  drift-channel,  rnnning 
almost  continuously  in  an  unbroken  course  from  south  to  north  for  a 
distance  of  about  five  miles,  having  an  average  width  of  three-quarters 
of  a  mile,  mingling  with  the  Mount  Gregory  gravel-ridge  lying  upon  lie 
south  bill-side  of  the  Middle  Pork  of  the  American  Eiver,  the  latter 
tidge  appearing  to  be  distinct  from  the  ofliers,  and  running  from  east 
to  west. 

The  gravel-range  upon  which  is  located  Kentucky  Plat  includes  many 
other  diggings,  known  as  Bowlder  and  Tipton  Hills,  &e.,  and  as  it  is 
proper  that  they  should  be  mentioned  separately,  this  paragraph  will 
refer  particularly  to  the  diggings  lying  between  the  north  branch  of  Otter 
Creek  and  Missouri  Caflon.  The  lirst  of  these  are  those  belonging  to  A.  J. 
Wilton  &  (Jo.,  which  have  been  prospected  to  considerable  extent,  and 
are  known  to  be  rich.  The  extreme  southern  end  has  beeu  washed  off, 
and  large  quantities  of  gold  extracted.  At  this  point  the  deposit  was 
not  deep,  averaging,  perhaps,  10  feet;  but  further  north  the  bed-rock 
declines,  while  the  deposit  thickens  until  it  cannot  be  less  than  100  feet, 
average  depth,  throughout  the  greater  portion  of  the  claim.  One  tunnel 
pierces  tbe  gravel  for  a  length  of  1,000  feet,  and  an  opening  has  been 
made  near  the  mouth  of  this  for  hydraulic  washings,  but,  from  lack  of 
water,  nothing  but  the  merest  superficial  workings  have  been  carried 
on  here  tor  two  years.  The  width  of  this  deposit  is  about  one  quarter 
of  a  mile  at  this  point,  but  widens  theuce  both  north  and  south.  One 
thousand  inches  of  water  will  be  required  at  this  claim  alone.  North,  a 
little  more  than  a  mile,  upon  the  south  bank  of  Missouri  Caiion,  this 
channel  has  beeu  opened  by  Messrs.  Kuight  &  Jones,  thoroughly  pros- 
pected by  .them,  is  of  great  depth,  and  now  waits  the  introduction  of 
the  much-needed  water  for  its  successful  and  remunerative  working. 
Here,  where  these  dritl-cbannels  have  crossed  the  gorge  of  Missouri 
OaiiOn,  and  iutersected  the  Mount  Gregory  Kidge,  they  seem  to  trend 
toward  the  west,  along  the  southern  base  of  that  mountain,  and  form  a 
distinct  parallel  deposit  with  the  main  one  in  that  ridge,  and  it  is  per- 
haps better  to  note  such  under  a  separate  head,  which  will  follow  under 
the  designation  of  "  Mount  Gregory."  By  survey,  the  rim-rock  at  Knight 
&  Jones's  claim  has  been  found  to  be  100  feet  lower  than  at  the  open- 
ings of  Wilton  &  Co.,  at  Keulucky  Flat.  From  this  deposit,  west  to 
the  junction  of  Missouri  Caiion  with  Otter  Creek,  there  are  many  small 
caiions,  with  streams  flowing  toward  each  of  the  larger  ones,  nearly  all 
of  which  have  beeu  rich ;  and  though  there  are  no  more  heavy  gravel- 
deposits  above  the  junction,  there  are  undoubtedly  extensive  "seam" 
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diggings  that  will  require  much  water  in  opening  and  working,  as  all 
tlie  gold  taken  from  the  collateral  branches  has  been  of  that  pecnli^ 
character  indicative  of  recent  freedom  from  the  parent  rock. 

Mount  Gregory  mines. — Here  we  find  a  very  heavy  gravel- deposit, 
fully  two  miles  long,  with  an  average  width  of  more  than  half  a  mile, 
and  varying  in  depth  from  10  to  250  feet.  This  ridge  is  flanked  upon, 
the  north  by  the  Middle  Fork  of  the  American  River,  and  on  the  south 
by  Missouri  Canon,  above  its  junction  with  Otter  Creek,  both  very  deep 
and  precipitous  gorges,  affording  splendid  faeilitieiB  for  hydraulic  opera- 
tions, the  arrangement  of  proper  sluices,  and  the  disposal  of  the  vast 
amount  of  tailings  which  must  be  run  oflf.  At  one  time  many  miners 
had  delved  for  gold,  a  "city"  sprang  into  existence  upon  the  ridge,  and 
an  immense  mercantile  and  express  business  was  done,  but,  in  the  midst 
of  this  scene  of  bustle  and  activity,  an  event  transpired  which  drove 
industrious  people  to  other  parts.  The  small  ditches  which  furnished 
the  water  for  ndning  purposes  were  monopolized,  that  important  con- 
comitant of  mining  was  interdicted,  and  that  unfortunate  locality  par- 
celed out  as  a  "  reserve"  for  the  posterity  of  an  illiberal  ditch-owner. 
Stagnation  followed,  and,  with  untold  thousands  in  the  earth  beneath, 
the  miners  sorrowfully  took  their  departure,  having  merely  prospected 
tke  section.  That  was  ten  vears  ago,  and,  as  at  the  other  diggings  of 
which  we  have  spoken,  water  in  abundance  is  all  that  will  be  required 
to  renew  its  life  again.  Then,  large  sums  were  made  by  the  most  common 
method  of  sluicing;  now,  by  the  aid  of  the  improved  apparatus  in  use, 
the  result  would  be  astonishing. 

Upon  thft  southern  slo'pe  of  the  ridge  the  surface-earth  was  washed 
until  the  heavy  deposit  wasreached,  and  thereafter  drifting  was  resorted 
to.  Upon  some  of  the  lower  branches,  where  water  is  obtained  iu  some 
seasons  from  the  adjacent  canons,  a  few  miners  have  lingered  and  en- 
deavored to  hydraulic,  but  have  done  but  little  from  the  irregularity  of 
their  supply.  Others  drift,  and  Ijy  husbanding  the  waters  of  different 
springs  manage  to  subsist  and  even  to  make  money  by  washing  the 
gravel  they  unearth  a  half  day  in  the  week.  The  great  demand  is  for 
an  abundance  of  water  for  bydi-aulic  purposes,  in  order  to  attaint©  that 
wealth  which  their  neighbors  have  upon  this  ancient  river-bed  farther 
north,  where  facilities  have  been  at  hand  for  the  rapid  removal  of  the 
mass  of  auriferons  gravel.  But  little  washing  has  been  done  upon  the 
northern  side  toward  the  river— only  enough  to  determine  that  it  will 
pay.  The  hill  has  been  pierced  on  both  sides  by  tunnels,  and  found 
rich.  From  the  gravel  thrown  out  in  sinking  a  well  upon  the  ridge, 
many  pieces  of  gold  have  been  taken,  one  worth  $2.50.  This  is  only 
60  feet  deep,  about  100  feet  above  the  bed-rock. 

The  different  diggings  upon  this  ridge  now  paralyzed  by  la«k  of  water, 
and  which  ai-e  worked  when  the  least  quantity  is  available,  may  be 
enumerated  as  follows:  Gravel  Point,  Captain  Gardner's  Point,  Bitter's 
Point,  Nameless  Point,  Carter's  Point,  Drummond's  Diggings,  Bed 
Point,  Boss's  Diggings,  Mackey's  Diggings,  Lloyd's  Diggings,  Webster's 
Diggings,  Cooley's  claim,  Worthingham  Sn  Bowman  mine.  Garner's 
claim,  the  Hercules  mine  of  the  California  Water  Company,  with  a 
front  of  over  half  a  mile,  Drummond's  Diggings,  Cooley  &  Murzuer's 
and  others,  all  requiring  hydraulic. 

Volcanomtle. — Volcanoville  is  situated  upon  the  same  ridge  as  Mount 
Gregory,  is  a  mining  locality  of  cousiderable  importance,  and  its  mines 
are  of  noted  richness.  A  great  deal  of  water  will  be  used  at  this  place 
when  once  introduced.  Still  further  west  are  found  gravel-beds  of  con- 
siderable extent,  known  as  Miller's  and  the  French  Diggings,  Buckeye 
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Hill,  &c,,  the  deposit  to  be  washed  varying  in  depth  from  fifteen  to 
twenty-five  feet. 

Jackals  Flat. — Leaving  tlie  divide  between  Otter  Creeli  and  the  Mid- 
dle Fork  we  will  go  to  that  which  separates  the  waters  of  Otter  and 
CaSon  Creeks.  First  across  the  branch  of  Otter  at  Kentucky  Flat  we 
follow  the  immense  gravel  bed  southward,  commencing  at  Chris  ranch 
or  Jafikass  Flat,  where  we  find  a  large  area  of  drift  awaiting  water  to 
be  washed  off.  This  channel  seems  to  have  a  trend  from  east  to  west, 
and  connects  with  the  Bowlder  Hill  deposit. 

Boulder  Hill. — ^Boulder  Hill  is  an  extensive  and  de«p  deposit,  and 
has  been  pretty  thoroughly  pro8pect«d  by  shafts  and  tunnels.  Its  situ- 
ation is  extremely  favorable  for  rapid  working  with  hydraulic  power, 
being  located  upon  the  ridge  between  two  branches  of  the  creek,  which 
here  forms  large  gorges  with  a  sufftcient  fall  for  trailings.  The  Cali- 
fornia Water  Company  has  an  excellent  location  upon  the  northern  end 
of  this  hill,  whicli  has  been  pierced  by  a  tunnel  a  distance  of  several 
hundred  feet. 

Darlitufa  Ranch. — West  from  Bowlder  Hill  occurs  a  large  gravel-ridge 
near  Dailing's  ranch.  It  has  been  well  explored  by  various  shafts  and 
tunnels,  shows  gold  in  paying  quantities,  arid  only"  awaits  water  to  be 
placed  in  the  list  of  paying  mines.  It  is  fevorably  located  for  opening 
either  upon  Caiion  Creek  or  Otter  Creek. 

Bald  Hill, — Bald  Hill  shows  a  reef  of  talcose  slate,  which  cuts  the 
drift-chaunel  at  right  angles,  and  its  apex  is  considerably  higher  than 
the  surrounding  hills.  The  surface-earth  is  auriferous,  but  ttere  is 
little  of  it,  and  it  is  principally  noted  for  its  "seam"  diggings,  which 
will  eventually  cause  a  demand  tor  a  large  amount  of  water. 

Harrison  Hill. — This  hill  is  a  continuous  gravel-ridge,  very  deep,  ex- 
tending east  and  west.  Like  other  of  its  fellows  it  is  but  little  worked 
from  similar  cause,  lack  of  water.  It  will  require  at  least  six  powerful 
hydraulic  stieams  in  its  working. 

Cement  Hill. — The  extent  of  Cement  Hill  is  nearly  three-quarters  of  a 
mile  long  by  half  a  mile  wide.  Yeara  ago  it  was  pierced  by  several 
tunnels,  much  of  the  bottom  stratum  of  gravel  was  extracted  and 
washed,  and  immense  sums  of  gold  taken  therefrom.  It  is  deep,  and 
will  all  be  washed  off  when  water  can  be  obtained. 

JVetioda  J'te*  is  a  "branch"  or. lateral  ridge  shooting  from  the  south- 
western side  of  Cement  Hill.  Considerable  water  must  necessarily  be 
used  in  washing  its  gravel-deposits. 

Bottle  Hill. — Tlie  diggings  of  Bottle  Hill  are  perhaps  half  a  mile 
square  in  extent,  and  have  been  celebrated  for  their  richness.  The  North 
Star,  ■Saint  Louis,  Cuyahoga,  Oravoy,  and  Hopewell  tunnels,  each  exten- 
sive works,  have  pierced  It  from  both  sides,  and  the  great  portion  of 
the  bottom  stratum  of  gravel  has  been  extracted.  But  as  it  is  very 
deep,  and  as  the  diflereut  strata  of  earth  composing  the  bulk  of  the 
hill  still  remain,  and  contain  more  or  less  gold,  the  applicatien  of  hy- 
draulics will  render  its  more  perfect  working  remunerative,  and  it  will 
eventually  all  disappear  before  the  attacking  miner. 

Movnt  Calvary. — These  mines  are  owned  principally  by  C.  H.  Calnies, 
who  has  held  them  for  many  years,  unable  to  work  them  on  account  of 
having  no  water,  satisfied  that  they  would  ultimately  remunerate  him 
tor  bis  untiring  patience.  A  large  hydraulic  stream  will  be  necessary  to 
their  suceessM  working. 

Gravel  Hill. — The  location  of  G-ravel  Hill  is  west  from  Mount  Calvary. 
The  paying  gi-avel-deposit  is  deep,  nearly  one  mile  square,  and  will  ^l 
be  washed  off  upon  the  introduction  of  water. 
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Jones's  Hill. — Jones's  Hill  is  divided  by  a  gulch  called  Jones's  CaSon, 
Lhat  portion  of  tbe  hill  upon  the  nortbcrn  side  consisting  of  a  heavy 
gravel-bed,  while  that  upon  the  soothera  side  is  strictly  "  seam"  dig- 
gings. The  gravel  is  deep,  has  been  drifted  to  great  extent,  but  will  be 
worked  as  soon  as  hydraulic  appliances  can- be  directed  against  it.  The 
area  covered  by  this  deposit  is  three-fourths  of  a  mile  square.  Below 
it,  or  farther  west,  is  a  smaller  deposit,  with  similar  cbartwiteristics, 
known  as  Mitchell's  Flat. 

Gopher  Hill. — Gopher  Hill  is  situated  upoa  a  divide  betweep  two 
branches  of  Cafion  Creek,  and  is  favorably  located  for  hydraulic  mining 
upon  the  northern  side,  where  the  canon  is  precipitous,  and  presents 
the  most  favorable  features  to  open  at  great  depth,  having  abundance 
of  room  for  tbe  d4bris  carried  away  by  washing.  It- extends  north  and 
south  a  distance  of  about  one  mile,  while  nta  eastern  boundary  is  sup- 
posed to  intersect  with  the  great  chaunel  running  from  Tipton  Hill  to 
Mount  Gregory,  upon  which  we  have  placed  Kentucky  Flat.  An  unfin- 
ished tunnel,  driven  into  the  hill  many  years  ago,  is  found  at  the  north- 
em  end,  where  also  several  shafts  are  sunk,  which  yielded  considerable 
gold.  Upon  the  sonthern  end  Current  &  Cashman  have  made  a  small 
opening  with  the  limited  amount  of  water  they  were  able  to  obtain,  and 
the  results  were  of  an  exceedingly  encouraging  character. 

Tipton  Hill. — Tlie  most  extensive  workings  in  the  whole  section  of 
country,  near  the  base  of  Tunnel  Hill,  are  upon  the  southern  end  of  the 
principal  gravel-ridge  of  which  Tipton  Hill  is  the  southern  terminus, 
aHd  the  claim  of  Knight  &  Jones  the  most  southerly,  in  the  diggings 
of  the  Messrs.  Schlein.  "With  a  small  head  of  water,  with  a  pressure  of 
only  65  feet,  a  sluice-grade  of  6  to  8  inches  in  12  feet,  and  boxes  but  16 
inches  wide,  without  the  aid  of  quicksilver,  the  average  yield  a  day  to 
the  hand  employed  has  been  $6.  Water  for  working  these  mines  has 
been  brought  in  small  ditches  from  the  head  of  Eock  CaSou,  upon  the 
northern  bank  of  which  the  tailings  flow.  Its  northern  boundary  con- 
stitutes the  northern  boundary  of  the  Schlein  Brothers'  claim.  From 
there  north,  upon  the  channel,  the  California  Water  Company  has  a  claim 
one  mile  in  length,  upon  which  there  is  a  shaft,  not  yet  to  the  bottom, 
120  feet  deep,  and  upon  the  eastern  side,  debouching  into  one  of  the 
branches  of  Rock  Creek,  a  tunnel  pierces  the  ground  to  the  length  of 
1,100  feet.  With  proper  hydraulic  appliances,  the  yield  from  this  mag- 
nificent gra.vel-bed  will  be  enormous. 

Fort  Hill. — Further  west  is  Fort  Hill,  on  which  are  many  claims 
where  drifting  is  carried  on.  In  extent,  this  deposit  must  be  at  least 
one-eighth  of  a  mile  wide  by  two  miles  in  length,  from  north  to  south. 

Other  mines. — Upon  the  limits  which  this  report  so  briefly  toilches, 
are  other  and  noted  mines,  which  require  a  great  quantity  of  water  in 
working,  as  Georgia  Slide,  Mameluke  Hill,  BufiFalo  Hill,  Georgetown, 
Sue.,  all  requiring  large  hydraulic  streams,  beside  the  innumerable  small 
canon  and  many  surtace-diggings  demanding  smaller  sluice-heads.  And 
yet  the  ground  we  have  thus  far  traversed  all  lies  in  an  areaof  ten  miles 
east  and  west  by  six  miles  north  and  south.  With  the  completion  of  the 
canal,  and  the  assurance  that  the  miners  could  rely  with  certainty  upon 
what  water  was  needed  for  constant  work,  within  one  year  from  its  ad- 
vent at  least  one  hundred  extensive  hydraulic  mines  wonld  be  ready  for 
operations,  requiring  each  from  Ave  hundred  to  fifteen  hundred  inches  of 
water.  These  immense  placers  cannot  be  exhausted  in  a  period  of 
twenty  years,  and  then  the  demand  for  water  would  not  diminish,  for 
the  denudation  of  the  bed-rock  by  the  removal  of  the  gravel  will  ex- 
pose countless  seams  of  gold-bearing  quartz,  which  from  time  to  time 


.^vGoogle 


CONDITION    OF    MINING   INDUSTRY CALIFORNIA.  .         107 

would  be  developed  into  extensive  mines  and  worked  to  sreafc  depth  by 
the  application  of  water,  aided  only  by  the  occasional  blast  of  powder. 
Seam- Diggings. — As  occasional  reference  has  been  made  in  the  above 
to  "seam-diggings,"  the  following  explanation  is  deemed  proper."  In 
nearly  the  entire  region  ofconntry  which  is  traversed  by  the  canal  of  the 
California  Water  Company,  in  El  Dorado  Coanty,  the  slates  of  which  the 
bed-rock  is  composed  are  permeated  by  innumerable  seams  of  quartz, 
thousands  of  them  being  exceedingly  small,  while  some  show  large  nod- 
ules, and  assume  such  proportions  as  to  be  frequently  mistaken  for  true 
veins,  many  of  which  carry  gold.  To  this  tbct  the  placers  undoubtedly 
owe  much  of  their  richness,  particularly  the  bottom  stratum  of  the 
gravel-deposits,  which  is  only  a  detrital  mass  caused  by  erosion  and  attri- 
tion of  the  bed-rock.  Partially  denuded,  and  subjected  to  atmospheric 
influences.  In  many  places  these  seams  are  found  in  a  state  of  decom- 
position, and  the  gold  is  frequently  freed  from  its  matrix,  while  the 
friable  condition  of  the  slate  renders  it  susceptible  to  the  attacks  of  the 
miner,  who  not  unirequently  can  wash  away  whole  mountains  of  soft 
bed-rock  with  as  much  celerity  as  the  gravel-deposits  are  disposed  of. 
A  nnmber  of  mines  of  this  character  are  now  working  in  the  locality 
spoken  of,  which  pay  well,  and  a  hundred  more  will  probably  be  opened 
when  a  time  arrives  at  which  the  miner  is  not  restricted  in  his  opera- 
tions by  a  lack  of  water. 

QUARTZ-MINING  IN  BL  DOEADO  COUNTY. 

This  class  of  mining  has  not  heretofore  been  conducted  with  any  great 
degree  of  success  considering  the  amount  of  capital  invested.  The 
county  possesses  30  qaaitz-mills,  with  an  aggregate  of  390  stamps,  less 
than  half  of  which  are  in  active  operation,  and  by  the  county  assessor 
21,643  tons  are  reported  crushed.  This,  I  presume,  includes  cement,  as 
theTc  are  several  mills  engaged  in  this  business.  The  past  year,  how- 
ever, has  witnessed  a  revival  of  the  quartz  interest,  and  many  promising 
claims  are  being  developed  near  Georgetown  and  Plaeerville.  The 
characteristics  of  most  of  the  veins  in  the  county  have  shown  them  to 
be  "  pockety,"  though  the  yield  has  been  enormous.  The  future  of  this 
interest  will  be  determined  by  the  operations  now  in  progress.  Should 
they  prove  profitable  to  the  companies  who  have  recently  purchased,  it 
is  safe  to  say  that  work  will  be  resumed  on  neai-ly  all  the  abandoned 
mines  of  the  county.  A  gentleman  who  has  been  engaged  tor  several 
years  in  mining  operations  in  this  county,  furnishes  me  with  the  follow- 
ing not«s  relating  to  the  quartz  interests  of  the  county.  The  class  of 
miniifg  called  "  seam-diggings  "  is  peculiar  to  this  county. 

The  Georgetown  divide  has  been  noted  for  its  rich  placer-diggings, 
auriferous  gravel,  and  a  class  of  diggings  found  in  no  other  part  of  the 
State,  known  as  "seam-diggings."  The  formation  is  a  talcose •  slate 
interstratified  with  small  quaitzseams  coursing  in  every  direction.  The 
quartz-seams  are  invariably  rich  in  gold,  while  the  formation  has  been 
decomposed  to  that  extent  (friable)  that  it  can  be  worked  with  the 
hydraulic  pipe  so  far  as  has  been  explored  in  depth,  say  from  30  to  100 
feet.  A  scarcity  of  water  on  the  divide  has  hitherto  prevented  working 
this  class  of  mines  to  any  extent.  A  ditch  project,  howevej,  is  in  con- 
templation that  will  furnish  an  abundance  of  water  for  the  divide. 
Several  ranges  of  hills  are  composed  of  rotten  bed-ro<;k  of  slate,  seamed 
with  numerous  layers  of  quartz  of  various  thickness,  ranging  from  an 
inch  to  twenty  feet,  all  of  which  is  so  soft  that  it  can  be  piped  down, 
with  the  aid  of  an  occasional  blast,  and  washed  through  a  sluice.    The 
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gold  seems  to  have  been  freed  from  its  original  matrix  by  decomposi- 
tion, and  is  easily  saved.  The  Wliiteside  claim,  near  Georgetown,  is  one 
of  this  character.  From  this,  with  seventy  inches  of  water,  $4,000  in  a 
weeK  has  been  obtained,  and  the  general  average  is  good. 

Aside  from  this  industry,  the  mineral  wealth  of  the  county  contained 
in  the  numerous  quartz-lodes  coursing  through  it  still  remains  intact. 

The  Saint  Lawrence  is  the  only  mine  that  has  been  develojwd  to  any 
extent,  some  200  feet  in  depth.  So  far,  the  mine  shows  great  value, 
and  a  new  20-stamp  mill  is  atoufc  ready  to  start,  with  good  machinery 
for  hoisting  and  pumping. 

On  tlie  PlacerviOe  divide  the  gravel-range  is  extensive  and  rich  in 
gold,  but  a  scant  supply  of  water  prevents  the  mines  being  worked  to 
any  extent. 

The  principal  quartz  mine  of  note  is  the  Pacific,  near  Plaeerville, 
which  has  recently  been  bought  and  is  being  worked  by  an  English 
company.  The  Hanlah  mine,  near  Shingle  Springs,  is  being  worked 
successfully  with  a  mill  of  40  stamps  run  by  a  turbine- wheel.  Ore  low 
grade,  but  ledge  large.  The  Pocahontas  is  a  mine  of  value.  The  David- 
sou  mine  is  erecting  a  20'Stamp  mill.  The  Woodside  quartz  mine, 
which  created  such  an  excitement  a  few  years  ago,  when  pockets  were 
found  showing  about  equal  parts  of  gold  and  quartz,  is  now  filled  with 
water,  and  lies  neglected. 

Chromic  iron  of  a  high  grade,  (60  per  cent.,)  ia  abundant  in  this  county 
and  is  being  profitably  worked  and  shipped  toEngland  and  the  Atlantic 
States. 

THE  DISCOTBRY  OF  GOLD, 

The  credit  ofthediscoveryof  gold  in  California  has,  until  of  late  years, 
been  universally  and  properly  conceded  to  James  W.  Marshall ;  but  as 
years  elapsed  and  many  of  the  actors  in  the  stirring  scenes  of  the  early 
settlement  of  the  country  are  passing  away,  new  claimants  arise  to  dis- 
pute the  honor  of  the  discovery.  It  is  undoubtedly  true  that  gold  was 
known  to  exist  in  California  prior-  to  Marshall's  discovery  at  Coloma, 
but  it  had  never  been  obtained  in  suflieient  quantities  to  inflnence  the 
destiny  of  the  country.  Placers  had  been  worked  at  or  near  the  mis- 
sion of  San  Fernando,  in  what  is  now  known  as  Los  Angeles  County, 
but  the  padres  ia  charge  of  the  missions  discouraged  the  digging  of  gold 
as  having  a  demoralizing  tendency  on  their  flocks.  Eumors  of  the  ex- 
istence of  gold  were  from  time  to  time  heard  on  our  then  western  front- 
ier, which  were  traced  to  the  hunters  and  trappers  who  had  penetrated 
these  distant  regions,  but  it  remained  for  Marshall  to  make  the  discov- 
ery which  settled  and  populated  the  State.  With  a  view  of  preserving 
a,  record  of  this  memorable  discovery,  with  all  its  details,  we  here  re- 
produce the  narrative  of  Marshall  as  it  felt  from  his  own  lips.  The 
narrative  is  taken  from  a  biography  of  Marshall  edited  by  Mr.  John 
Frederick  Parsons,  of  Sacramento : 

James  Wilson  Maisha]!,  the  diaeoverer  of  gold,  in  California,  was  bora  in  Hope 
Township,  Hanterdon  County,  New  Jersey,  in  1812.  Hia  father  was  a  coach  and  wagon- 
builder,  and  he  was  brought  up  to  the  Bauje  trade.  His  early  life  presents  no  features 
of  apeeial  interest ;  and  he  had  arrived  at  man's  estate,  being  jnat  twenty-one,  when 
he  begah  to  turn  hia  eyea  weatward,  and  to  experience  the  yearning  which  mahes  the 
pioneer.  Presontly  hia  mind  was  made  up,  and  with  sncb  leave-takings  as  poor  men 
make  when  they  start  out  into  the  world  and  turn  their  backs,  perhaps  finally,  upon 
the  place  of  their  birth,  he  aet  forth  and  journeyed  until  he  came  to  Crawfordsville, 
Indiana.  Here  he  worked  as  a  carpenter  fur  some  months;  but  tho  leaven  of  restleea- 
nesa  was  at  work  within  him,  and  he  set  out  again  sliortly,  this  time  reaching  Warsaw, 
lUinois.  Aftei'  a  brief  atayhere,  he  once  more  packed  his  few  possessions  and  wandered 
off  to  the  Flatt  Fuicbase,  near  Fort  Leayenworth,  in  Missouri.    Here,  for  the  first  time 
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since  leaving  home,  lie  appears  to  have  bad  some  idea  of  settling  permanently,  for  be 
located  a  boniestead,  worked  steadily  at  fiirmioa;  and  tradioe,  and  was  in  a  fair  way 
to  prosper,  when  he  was  attacked  widi  fever  and  agne,  from  which  ho  suffered  eo  much 
that  after  Btruggling  against  the  diseaae  for  six  years  he  was  eompeUed  to  jirepare  for 
another  exodus,  or  make  up  his  mind  to  die  wliere  he  was,  for  the  physician  said  be 
conld  not  expect  more  than  a  two  years'  lease  of  life.  Just  at  this  time  people  were 
heginning  to  talltagood  deal  ahout  a  strange,  new  country,  far  away  in  the  West, 
caDed  California.  It  was  said  to  be  a  desirable  place  to  emigrate  to.  The  vaUeys 
were  broad  and  fertile;  the  rivers  were  uumeroos;  timber  was  plenty;  and  game 
abouuded ;  and  there  waa  a  charm  about  the  name  and  the  uncertain  legends  told 
regarding  the  new  region  that  whetted  the  curiosity  of  the  border  men.  Marshall 
heard  of  California.  If  be  st-aid  in  the  low  bottom-lands  be  must  die.  He  conld 
only  he  killed  by  the  Indians  if  be  went.  He  decided  to  go.  A  party  was  being  made 
up  in  the  neighbotbood,  and  gathering  together  hia  stock  he  joined  it  and  set  out. 
'iLey  started  about  the  Ist  of  May,  1844,  with  a  train  of  a  hundred  wagons,  but  owing 
to  tbe  heavy  rains,  which  had  flooded  the  bottom-lands  of  the  Missouri  and  its  tribu- 
taries that  spring,  they  were  delayed  considerably.  At  length  tbey  arrived  at  Fort 
Hall,  and  here  a  consnltation  -was  held,  and  it  was  decided  that  the  sirfest  way  to  enter 
California  would  be  by  way  of  Oregon.  All  did  not  agree  to  this,  however,  and  the 
difference  of  opinion  finally  led  to  u  disruption  of  tbe  party.  Some  went  one  way, 
some  another;  but  Mar^all  joined  a  hand  of  about  forty  souls,  and  tbe  company 
started  (on  horseback,  and  packing  their  provisions)  ahout  the  spring  of  1845.  There 
■was  then,  and  had  been  for  some  time,  mnch  trouble  with  the  Indians ;  but  this  party 
■was  not  molested  in  any  way ;  and  this  fact  is  worthy  of  remark,  for  the  reason  that 
it  was  tbe  first  case  of  perfect  immnnity  from  attack  recorded  up  to  that  time. 

The  journey  waa  unaccompanied  by  any  special  excitement,  and  after  wintering  in 
Oregon  they  reached  California  safelv,  via  Shasta,  in  the  month  of  June,  and  coming 
down  tbe  Sacramento  Valley,  camped  at  Cache  Creek,  about  forty  miles  ftom   the 

Cient  site  of  the  city  of  Sacramento.  Here  tbey  separated.  Some  went  helow,  to 
Francisco,  (then  YerbaBuena;)  some  wandered  off  up  tbe  valley ;  some  proceeded 
to  SacramenKi,  where  already  Sutter's  Fort  was  established,  and  regarded  with  envy 
by  the  Mexicans,  awe  by  the  Indians,  and  admiration  by  tbe  foreiguers,  (as  all  AmSr- 
ioans  and  Europeans  then  were.)  Among  those  who  proceeded  to  the  fort  waa 
Marshall,  and  hero,  iu  July,  1845,  he  engaged  to  work  for  Sutler. 

There  wens  then  very  few  white  settlers  iu  the  northern  portion  of  California.  The 
missions  were  still  the  principal  centers  of  business  and  population,  but  tho  whole 
country  was  inert,  stagnant,  undeveloped,  barren,  and  almost  desolate.  The  power  of 
the  mission  fathers  had  been  broken,  and  the  good  wort  they  had  done  had  been  neg- 
atived by  tbe  rapacity,  ignorance,  and  olistinacy  of  Mexican  officials  and  legislators. 
The  patient  labors  of  a  hundred  years  bad  been  overthrown  in  a  twelvemonth,  and  the 
Christianized  Indians  had  been  relegated  tobarbarlsDi.  At  the  missions,  where  tbe  old 
fiithers  had  exercised  a  mild  despotism,  and  where,  for  generations,  their  every  word 
had  been  law,  tbey  were  east  down  and  despised.  New  rulers,  secular  by  denomina- 
tion, too  often  coarse  and  brutal  by  nature,  tyrannical  and  cruel  by  disposition,  occu- 
pied the  places  of  authority,  and  ground  the  faces'  of  the  poor.  Brigandage  and  law- 
lessness had  become  establisbcd  in  some  parts  of  tbe  State,  and  progress  there  was 
none,  save  hpre  and  there  where  some  enterprising  American  or  other  foreigner  bad 
procured  a  grant  of  lajid,  and  was  cultivating  a  portion  of  it,  or  raising  stock.  The 
republic  of  Mexico,  impotent  as  it  was  to  govern  the  country  properly,  had, 
nevertheless,  inflicted  real  Injuries  upon  it  which  nothing  but  the  subsequent  annexa- 
tion to  the  United  States  could  have  repaired. 

Sutter  had  bnilt  the  fort  on  the  Sacramento  Kiver,  and  was  engaged  in  raising  grain 
and  stock,  and  doing  a  small  trading  business.  He  also  made  blankets,  having  secured 
the  services  of  a  number  of  Indians  who  bad  been  taught  to  spin  by  the  mission  fathers 
of  San  Job6,  and  one  of  the  first  tasks  in  which  Marshall  was  engaged  was  tile  constmc- 
tion  of  a  number  of  spinning- wheels  for  these  blanket-weavers.  The  life  at  the  fort 
was  a  rude  one,  destitute  of  comfort,  and  ill-snpplied  even  with  necessaries.  Tbe  men 
soon  wore  out  what  clothing  they  had  bronglit  with  them  over  the  mountains,  and 
thenceforward  were  compelled  to  trust  to  their  rifles  for  their  garments.  Antelope 
were  plentiful  at  that  time,  and  from  the  skins  of  these  animals  most  of  the  clothing 
was  made,  Sutter  employed  a  band  of  hunters  and  trappers,  mostly  Indians,  and  these 
supplied  the  fort  with  meat,  taking  their  pay  generally  in  ammunition.  Everything 
was  conducted  in  the  most  primitive  style.  Tea,  sugar,  coffee,  &c,,  were  Insuries 
wholly  unknown.  Flour  there  was,  of  a  kind;  hut  rudely  as  it  was  prepared,  the  fort 
had  the  honor  of  introducing  the  first  improvement  in  grinding  wheat,  Tbe  custom 
of  the  country  was  sufficiently  barbarous.  The  grain  was  placed  on  a  flat  stone  and 
pounded  with  another  stone,  tbe  operators  being  generally  women.  Sutter,  with  the 
assistance  of  Ijis  men,  constructed  a  mde  mill,  which  was  worked  by  a  mule,  which 
walked  round  and  round,  causing  tbe  upper  stone  to  revolve.  The  flour  thus  produced 
was  coarse,  but  the  men  thought  themselves  lucky  when  it  contained  no  lumps  larger 
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than  a  nutmeg.  There  were  no  enntllcs,  and  eonsoqiieutly  all  hands  rotirecl  aa  soou  aa 
it  was  dark,  save  when  somo  enterprising  individnw  hmited  up  a  pitcli-piue  knot,  and 
tbas  secured  aa  hour  or  m  of  smoky  illumination. 

Up  to  this  time  the  class  of  emigrants  that  had  settled  in  California  bad  consiated 
mainly  of  that  restless  vanguard  or  advancing  civilization  which  always  hovers  on  the 
frontiers,  and  whose  mission  seems  to  be  to  keep  moving  from  place  to  place,  from  Ter- 
ritory to  Territory,  never  staying  anywhere  long  enough  to  reap  the  fuU  fruit  of  their 
euei^y  and  toil,  until  the  great  settler,  death,  appeara  and  ends  their  uneasy  career  by 
a  final  remove  into  another  world.  Some  few  had  secured  large  tracts  of  land  under 
Spanish  grants,  and  had  afBUatcd  with  the  native  Californiana,  hy  marriage  or  other- 
wise, but  the  majority  were  as  ready  as  ever  to  "  pull  np  stakes"  again  andjourney  on 
to  some  newer  country,  if  such  could  have  been  found.  The  California  of  that  time — 
1847 — was  aUogetber  nnlike  the  Califomiaof  ayear  after,orof  any  subsoqueot  period. 
The  influence  of  the  old  padre)  has  been  broken,  and  the  clash  of  arms  liad  rudely  in- 
terrupted the  sleepy  placidity  of  their  lives.  The  American,  whose  restless  energy  and 
unquenchable  ambition  rendered  him  an  object  of  terror  and  perplexity  to  those  ataid 
old  Bonis,  had,  it  is  true,  conquered  the  country,  but  ho  was  scarcely  yet  prepared  to 
possess  it.    Thero  seemed,  indeed,  to  be  a  lull  in  the  stirriuf;  life  of  the  previous  yeara. 

The  people  were  waiting',  unconsciously  to  themaelves,  for  something  which  was  to 
change  the  iispect  of  afiairs,  and  was  to  draw  the  eyes  of  the  whole  world  upon  this 
little%nown  region. 

The  disturbances  known  as  the  Bear  Flag  War  now  broke  out,  aud  in  these  Marshall 
took  an  active  part,  rendering  material  assistance  to  the  American  forces  tl^rongh  bis 
knowledge  of  tbe  country  ana  the  natives.  On  the  cessation  of  hostilities  Marshall 
returned  to  Sutter's  Fort,  (the  present  site  of  the  city  of  Sacramento,)  and  determined 
on  engaging  in  thelumbering  business.  He  asked  Sntter  to  furnish  himwithaniudiaii 
interpreter,  purposing  to  explore  the  foot-hills  for  asuitablo  location  fora  saw-mill,  and 
foreseeing  the  necessity  ofl>eing  able  to  converse  with  the  mountain  tribes  of  Indians. 
Sntter  was  at  tirst  reluctant  to  comply  with  this  request,  having  need  of  Marshall's 
sAvices,  bnt  after  the  latter  had  agreed  to  perform  certain  mechanical  work  for  him, 
he  consented,  though  it  afterward  turned  out  that  the  Indian  who  accompanied  him 
knew  more  of  the  country  than  he  did  himself.  Marshall  set  out  on  his  quest,  and  fal- 
lowed up  the  banks  of  the  Ainorieau  Biver  for  several  days,  examining  the  country  all 
around,  but  not  finding  what  ho  considered  a  suitable  site  for  his  mifi.  The  country 
through  which  he  passed  became  more  diversified  as  he  traveled  upwards.  Steep 
canons  .ind  considerable  ranges  of  hills  broke  up  the  landscape,  and  while  contribut- 
ing nothing  to  the  ease  of  travel,  added  much  to  the  pictoresqueness  of  the  route. 
Freseutly  be  branched  off  on  the  South  Fork  of  the  American  &ver,  and  at  length 
reached  a  place  which  he  found  was  called  Culloomah  by  the  Indians,  aud  which  was 
aftewards  Known  as  Coloma.  The  river  here  flowed  through  the  center  of  a  narrow 
valley,  hemmed  in  on  both  sides  by  steep,  and,  in  some  parts,  almost  precipitous  hills. 
On  the  south  side  the  declivity  was  the  geutlest,  and  here  a  tolerably  level  stretch  of 
land  invited  the  erection  of  the  town  which  sprung  up  there  after  the  discovery  of 
gold,  while  the  slopes  beyond  afforded  opportimitieslorcnitivation,  which  in  luteryeara 
were  fully  availed  of.  The  river  makes  several  beuds  in  its  conrse  through  this  valley, 
and  on  the  sooth  side  a  point  of  land  formed  by  one  of  these  curves  in  the  stream  pre- 
sented the  explorer  with  the  mill-site  he  was  in  search  of.  The  water-power  was 
abundant,  an<l  the  surrounding  hills  furnished  timber  in  appaieutly  inexhaustible 
quantities.  Previous  to  this  it  had  been  supposed  that  the  difflcnlty  of  bringiag  lum- 
ber from  any  point  in  the  foot-hUls  was  insnrmonntable,  aud  Sutter's  hunters  bad  so 
impressed  him  with  this  idea  that  he  considered  Marshall's  expedition  little  better 
than  a  waste  of  time.  A  careAil  examination  of  the  locality,  however,  satisfied  our 
hero- that  there  would  bo  no  difBcnlty  in  transporting  the  products  of  the  mill  to  the 
lower  oountiy,  and  having  marked  out  a  favorable  site,  he  returned  to  the  fort  aud 
acquainted  Sntter  with  the  successful  result  of  the  ionmey.  At  the  same  time  he 
stated  that  he  was  in  search  of  a  partner  with  capital  to-  assist  him  in  buildiug  and 
running  the  miil,  and  Sutter  at  once  offered  to  join  him  in  the  undertaking.  This  was 
about  the  1st  of  June,  IS47,  and  after  mauy  delays,  caused  principally  by  the  attempts 
of  others  to  interfere  in  the  business,  a  partnership  agreement  was  entered  into  between 
the  two  on  or  about  the  19th  of  August.  The  terms  of  this  agreement  were  to  the 
effect  that  Sutter  should  furnish  the  capital  to  build  the  mill,  on  a  site  selected  by 
Marshall,  who  was  to  be  the  active  partner,  and  to  ruu  the  mill,  receiving  certain  com- 
pensation for  so  doing.  A  verbal  agreement  was  also  entered  into  between  ttict  parties, 
to  the  eflcct  that  if,  at  the  close  of  the  Mexican  war,  (then  ponding,)  California  should 
belong  to  Mexico,  Sutter,  as  a  citizen  of  that  republic,  should  possess  the  mill-site, 
Marshall  retaining  his  rights  to  mill-privileges,  and  to  cut  timber,  &c. ;  while,  if  the 
country  was  ceded  to  the  United  States,  Marshall,  as  an  American  citizen  should  own 
the  property.    The  formal  articles  of  partnership  woredrawnbyGeneratJohnBidwell, 


i.i^ooQle 


CONDITION    OF   MINING   INDUSTRY CALIPOENXA.  Ill 

who  was  thcu  acting  as  clerk  in  Sutter's  store,  and  were  witnesseii  by  him  and  Samuel 
Kjburg,  Sntfev'a  bnaineBs  manftger.  Shortly  after  these  arrangements  had  been  made, 
Marshall  hired  a  man  named  Peter  L.  Werner,  ivith  hia  family,  aad  sis  or  seven  mill- 
huuds,  and  with  several  wagons  coutaining  material,  provisions,  tools,  &c.,started  for 
Coloma.  Work  on  the  mill  was  at  once  commenced,  and  prosecuted  with  enersy  and 
rapidity. 

The  names  of  the  men  who  were  then  working  at  the  mill,  and  who,  if  living,  can 
substantiate  the  accuracy  of  this  narrative,  are  as  follows:  Peter  L.  Werner,  William 
Scott,  James  Bargee,  Alexander  Stephens,  James  Brown,  William  Johnson,  and  Henry 
Bigier.  Werner  was  in  charge  of  some  eight  or  ten  Indians,  whose  bnainesa  it  was  to 
throw  out  the  lai^^-eiied  roclta  excavated  while  constrneting  the  mill-race,  in  the 
(taj-time,  and  at  night,  by  raising  the  gate  of  the  fore-bay,  the  water  entered  and  car- 
ried away  the  lighter  stones,  gravel,  and  sand.  This  was  the  work  that  was  going  on 
at  the  mill  on  the  19th  of  January,  1848. 

On  the  morning  of  that  memorable  day  Marshall  went  oat  as  tisaal  to  superintend 
the  men,  and  after  closing  the  fore-hay  gate,  and  thus  shutting  off  the  water,  walked 
down  the  tail-race  to  see  what  sand  and  gravel  had  been  removed  during  the  night. 
This  had  beeu  customary  with  him  for  some  tiue,  for  be  had  previously  entertained 
theidea  that  there  wight  be  minerals  in  the  mountains,  and  had  expressed  it  to  Sutter, 
who,  however,  only  laughed  at  liim.  On  this  occasion,  having  strolled  to  the  lower 
cud  of  the  race,  ho  stood  for  a  moment  examining  the  mass  of  debris  that  bad  been 
washed  down,  and  at  this  jnnctnre  his  eye  canght  the  glitter  of  something  that  lay, 
lodged  in  a  orevioe,  on  a  rifQe  of  soft  granite,  some  six  inches  under  the  water.  His 
iirst  act  was  to  stoop  and  pick  up  the  substance.  It  was  heavy,  of  a  peculiar  color, 
and  unlike  anytbiug  he  had  eeeu  in  the  strealm  before.  For  a  few  minutes  he  stood 
with  it  iu  his  hand,  refleeting,  and  endeavoring  to  recall  all  that  he  had  heard  or  road 
concerning  (he  various  minerals.  After  a  close  examination  he  became  satisfied  that 
what  he  held  in  his  hand  must  be  one  of  three  substances — mica,sa1phurets  of  copper, 
or  gold.  The  weight  assured  him  that  it  was  not  mica.  Could  it  he  sulpllurete  of  cop- 
per T  He  remembered  that  that  mineral  is  brittle,  and  that  gold  is  malleable,  and  as 
this  thought  passed  through  his  mind,  he  tnmed  abont,  placed  the  specimen  upon  a 
flat  stone,  and  proceeded  to  test  it  by  striking  it  with  another.  The  substance  did  not 
crack  or  flake  off ;  it  simply  bent  under  the  blows.  This,  then,  was  gold,  and  in  this 
manner  was  the  first  gold  found  in  California. 

The  discoverer  was  not  one  of  the  spasmodic  and  excitable  kind,  but  a  plain,  shrewd, 
practical  feliow,  who  realized  the  importance  of  the  discovery,  (though  doubtless  not  to 
its  full  extent,  since  no  one  did  that  then,)  and  pi'oceeded  with  his  work  as  usual,  after 
showing  the  nugget  to  his  men,  and  indulging  in  a  few  conjectures  concerning  the 
probable  extent  of  the  gold-fields.  As  a  matter  of  course,  ho  watched  closely,  from  time 
to  time,  for  further  developments,  and  in  the  course  of  a  few  days  had  collected  several 
ounces  of  the  precious  metah  Although,  bowevcr,  he  was  satisfied  In  his  own  mind 
that  it  vtaa  gold,  there  were  some  who  were  skeptical,  and,  as  he  had  no  means  of  test- 
ing it  cbemieallj,  he  determined  totakesome  down  to  his  partner  at  the  fori,  and  have 
the  question  iSnally  decided.  Some  four  days  after  the  discovery  it  became  necessary 
for  him  to  go  below,  for  Sutter  had  failed  to  send  a  supply  of  provisious  to  the  mill, 
and  the  men  were  on  short  commons.  So,  mounting  his  horse,  and  takiuj;  some  three 
ounces  of  gold-dust  with  him,  he  started.  Having  always  an  eye  to  business,  he 
availed  himself  of  this  opportunity  to  esaminB  the  river  for  a  site  for  a  lumber-yard, 
whence  ihe  timber  cut  at  the  mill  conld  bo  floated  down;  and  while  exploring  for  this 
purpose  he  discovered  gold  In  a  ravine  iu  the  foot-hills,  and  also  at  the  pla«e  after- 
wards known  as  Mormon  Island.  That  night  he  slept  under  an  oak  tree,  some  ob;ht 
or  ten  miles  east  of  the  fort,  whore  he  arrived  about  9  o'clock  the  next  morning.  Dis- 
mounting from  his  horse,  he  entered  Sutter's  private  office,  and  proceeded  to  inquire 
into  the  cause  of  the  delay  in  sending  up  the  provisions.  This  matter  having  been  ex- 
plained, and  the  teams  being  inafeir  way  to  load,  he  asked  fi>r  a  few  minutes' private 
conversation  with  Colonel  Sutter,  and  the  two  entered  a  little  room  at  the  back  of  the 

E'  ore,  reserved  as  a  private  office.  Then  Marshall  showed  hiip  the  gold.  He  looked  at  it 
astonishment,  and,  still  doubting,  asked  what  it  was.  His  visitor  replied  that  it  was 
gold,  "  Impossible  I "  was  the  Incredulous  ^aoulation  of  Sutter.  Upon  this  Marsball 
asked  for  some  nitric  acid  to  test  it,  and  a  vaquav  having  been  dispatched  to  the 
gunsmith's  for  that  purpose,  Sntter  inquired  whether  there  was  no  other  way  in  which 
it  could  be  tested.  He  was  told  that  its  character  might  be  ascertained  by  weighing 
it,  and  accordingly  some  silver  coin  ($3.35  was  all  the  lort  conld  furnish)  and  a  pair  M 
smaU  scales  or  balances  having  been  obtained,  Marshall  proceeded  to  weigh  the  dust, 
first  in  the  air  and  then  in  two  bowls  of  water.    The  experiment  resulted  as  he  had 


Statements  have  been  published  iu  newspapers  and  allusions  have  occasionally  been 
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made  to  tbe  almost  faliulous  cost  of  livinjt  at  that  time,  bat  the  following  extracts 
from  one  of  the  books  kept  at  Sutter's  Fort  will,  perhaps,  couvey  a  better  idea  of  the 
actual  state  of  thiuga.    We  append  a  few  items  at  random  : 

pincES  IN  1849. 

1  canister  of  tea ■. '. $13  00 

2  whitfl  shirts - 40  00 

2  kits  of  mackerel - (iO  00 

1  fine-tooth  comb - - U  00 

1  hickory  shirt o  00 

3  pounds  of  crackers 3  00 

1  barrel  of  mess  pork 210  00 

3  pounds  of  mackerel 5  00 

1  bottle  of  lemon-sirup li  00 

4  ponndsof  nails '. 3  00 

1  paper  of  taeks 3  00 

1  dozen  sardines 'S5  00 

1  dozen.  Sedlitz  powders 17  00 

Ipair  of  socks 3  00 

1  pound  of  powder 10  00 

1  bottle  of  ale 5  00 

1  bottle  of  cider 6  00 

1  hat. 10  00 

1  pair  of  shoes 14  00 

1  bottle  of  pickles 7  00 

1  can  of  herrings 30  00 

13  pounds  of  ham 97  00 

1  bottle  of  mastard 6  00 

2  pounds  of  sauerkraut 4  00 

55  pounds  of  tarred  rope 7^  00 

1  tin  of  crackers , S4  00 

1  candle 3  00 

.  30  pounds  of  sugar 18  00 

1  Colt's  revolver 75  OO 

1  ponnd  of  onions 1  50 

1  tin  pan 9  00 

1  keg  of  lard 70  50 

1  pair  of  blankets 24  00 

1  dozen  of  champagne 40  00 

1  ponnd  of  butter. .- _ 2  50 

00  ponndsof  beans 25  00 

200  ponnds  of  flonr 150  00 

13  pounds  of  salmon 13  00 

Such  is  a  sample  of  the  prices  of  necessaries  and  luxuries  at  the  time  of  the  great 

rush.  It  will  be  seen  that  though  the  rates  of  labor  were  enormously  high,  the  oppor- 
tunities for  saving  ivere  not  much  above  the  average. 

Two-and-twenty  years  have  passed  over  Coloma  since  the  day  when  James  MarshaU 
stood  at  the  end  of  the  tail-race  and  pondered  over  that  bit  of  yellow  metal.  That 
hit  of  yellow  metal  has  been  multiplied  by  miUions  npon  millions.  The  trifliDg  accel- 
eration of  the  pnlse  that  marked  the  first  emotion  of  the  discoverer  has  swelled  into 
a  wave  of  maddening  escitemeut  whose  roar  has  re-echoed  round  the  world.  The 
spriue  struck  in  that  little  mountain  Talley  has  flowed  and  spread  until  mighty  cities 
have  l>een' built  upon  its  banks  and  communities  have  been  refreshed  by  its  waters. 
From  out  that  wonderfiil  vale  has  risen  all  of  good  an  I  1  th  t  a  ff  t  humanity. 
At  first  the  center  of  the  sWarming  adventurers,  1    P    E  w  mentfrom 

tile  quiet  humdrum  of  its  early  settlement  into  th  I  g  ad  h  a  mighty 
mininc  excitement,  it  has  passed  through  the  p  os    n        h  h       oise,  the 

hurly-bnrly,  and  the  slow  decline,  and  has  settled      las  h    p  semblance 

of  some  New  England  viUage. 

Picture  it  to-day  as  a  pretty  hamlet  of  some  tw     h     d  ed      h  ts  broad 

single  street  so  overshadowed  with  great,  heavy-fo  ag  d  es  ha  h  d  walks  are 
scarcely  visible;  its  modest,  low-roofed  houses,  gr  bed    ket  w    h  bright  flow- 

ers and  fresh  green  creepers;  its  main  thorou^fare  silent  throughout  the  day,  save 
when  the  daily  stage  dashes  gallantly  in,  and  draws  up  with  a  rattle  and  a  crash  at  the 
door  of  Wells  Fargo's  office,  where  the  oourtcous  agent  sometimes  might  find  time  li»i 
heavUy  npon  bis  hands  did  he  not  also  undertake  the  doty  of  telegraph  operator, 
besides  doing  a  little  something  in  trading.  Upon  the  hill-side  the  vineyards  nourish, 
and  the  orchards,    In  the  warm  summer  air  the  peaches  mellow  and  grow  golden  and 
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mMy  aDd  the  great  bunches  of  grapes  ewell  out  from  behind  tlieir  leafy  scrocna,  and 
give  promise  of  that  "  wine  that  maketh  glad  the  heart  of  m^."  Around  the  mod^t 
houses  of  those  few  who  are  content  to  pass  their  days  m  this  celebrated  yet  little 
known  snot;  the  rosea  and  honeysnckles  olamber,  and  tlie  air  at  evening  is  heavy  witU 
iierftime.  Up  among  the  bonds  of  the  river  some  mining  is  still  going  on,  but  there  are 
few  claims  wliich  now  yield  high  wages,  and  the  Chiuajnan,  patient  and  content  witU 
little,  has  Bet  himself  to  pick  np  the  crumbs  tlat  have  fallen  from  the  rich  (white) 
man's  table  One  Btciking  evidence  of  what  the  town  has  been  18  visible  m  the  rear 
of  the  houses  nearest  the  rivet.  Close  up  to  the  back  doore  the  bowlders  are  piled.  It 
is  a  Titanic  beach— the  dibrii  of  the  mining  of  twelve  or  fifteen  years.  Gaaing  npon 
these  stones,  so  completely  divested  of  earth,  so  white  andbare  and  ugly,  one  is  temptea 
to  imagine  them  the  bones  of  the  skeleton  of  gold,  which  has  here  been  picked  clean 
bv  the  active  fingers  of  ambitioas  man.  ..,,„',  , 

And  across  the  rivet  we  lookin  vain  for  the  site  of  Sutter's  mill.  Tears  have  passed 
since  the  last  veatige  of  that  structure  was  removed  by  some  miner,  careless  of  tradi- 
tion bnt  needing  timber.  Even  the  man  who  first  found  the  gold  there  has  to  scruti- 
jiize  the  place  oarefully  before  he  can  put  his  foot  down  aad  eay,  "  Here  is  the  spot.  It 
was  within  a  yard  of  where  I  stand  that  the  first  cRispo  was  picked  up."  So  wangled 
and  torn  and  mined  away  has  the  face  of  nature  been  in  this  bistonoal  locality  that 
those  who  knew  her  best  would  fail  to  recognize  the  scarred  and  dishgured  Imeaments. 
Yet  it  is  Coloma;  and  yet  the  site  of  the  gold  discovery  can  be  pointed  out.  In  a  lew 
vears  more  however,  the  oldest  inhabitant  will  have  lost  all  trace  of  the  spot,  and  the 
visitor  will  be  only  able  to  discover  that  the  gold  was  found  "somewhere  hereabout. 
There  is  need  of  a  monumentat  Coloma, and  the  site  of  Sutter's  mill  should  be  marked 
in  an  endurine  manner.  California  baa  been  fer  too  careless  in  such  matters  hereto- 
fore and  she  will  regret  in  the  future  the  vandalism  that  has  left  her  no  relics  of  a 
time  which  grows  in  interest  aod  iu  value  as  it  recedes  into  the  past.  , 

PLACER  AND  NEVADA  COUNTIES. 

Tliese  two  couuties  are  the  seat  of  the  most  exteusi\-e  luiuiDg  opera- 
tions in  tUe  State,  both  iu  quartz  and  gravel.  The  operations  on  the 
deep  placers,  which  are  now  attracting  the  attention  of  capitalists  at 
home  and  abroad,  are  fally  described  in  last  year's  report,  (pages  65  to 
90 )  and  require  no  further  notice  here.  A  large  area  of  auriferous 
ground  between  the  Middle  and  North  Forks  of  the  American  Eirer, 
in  Placer  County,  has  for  years  remained  undeveloped  for  want  of 
water.  This  want  is  about  to  be  supplied  by  taking  the  water  from 
Lake  Tahoe,  situated  near  the  summits  of  the  Sierra  Nevada,  at  an 
elevation  of  6,000  feet  above  aea-level.  The  surveys  have  been  com- 
pleted and  dams  built  at  the  outlet  of  the  lake  into  the  Truckee  Biver. 
In  order  to  bring  the  water  from  the  lake  in  the  most  convenient  and 
desirable  manner,  it  was  found  that  a  tunnel  would  have  to  he  cut 
through  the  western  summit  of  the  Sierras.  This  tunnel  would  be  of 
about  five  miles  in  length,  and  even  if  of  small  dimensions  would  have 
involved  a  very  heavy  outlay.  A  community  of  interests  has  led  to  a 
contract  between  the  Central  Pacilic  Kailroad  Company  and  Colonel 
Von  Schmidt,  by  which  it  is  arranged  that  the  latter  shall  construct  a 
tunnel  of  such  dimensions  as  shall  admit  of  the  passage  of  trains,  thus 
enabhng  the  Central  Pacific  to  shorten  its  read  seven  miles,  lower  the 
hue  of  the  railroad  upwards  of  1,000  feet,  and  dispense  with  twenty 
miles  of  snow-sheds,  which  last  are,  from  their  expense  and  danger,  the 
most  objectionable  feature  of  the  line.  The  precise  points  at  which 
the  tunnel  will  enter  the  mountains  have  not  yet  been  precisely  lo- 
cated. It  will,  however,  enter  the  mountain  on  Cold  Stream,  close  to 
Truckee,  on  the  eastern  slope,  and  on  the  North  Fork  of  the  Amencan 
Eiver  on  the  western  side.  The  entire  length  of  the  tunnel  will  be  about, 
or  a  little  less  than,  five  miles.  For  one-third  of  this  distance  it  will  be 
ventilated  by  shafts  sunk  from  the  slope  of  the  mountain.  The  stipu- 
lated size  of  the  tunnel  is  19  feet  high  by  21  feet  in  width,  and  it  is  to  be 
completed  in  five  years;  but  Colonel  Von  Schmidt  fully  believes  he  will 
H.  Ex.  211 8 
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complete  it  in  three  years.  The  cost  has  been  estimated  at  $1,500,000. 
Carefully  made  examination  ghows  that  less  than  a  mile  of  the  boring 
will  be  through  granite,  which  is  very  much  lees  tlian  was  expected. 

The  remainder  la,  for  the  most  part,  cement,  easily  removable  by  the 
pick,  without  resort  to  blasting.  The  boring  will  be  performed  by  an 
instrument  of  Colonel  Von  Schmidt's  invention.  This  machine  is  con- 
structed upon  the  Severance  diamond-drill  principle,  but  in  the  mode 
of  application  the  machine  differs  materially  from  all  others  at  present 
in  use.  It  eonsista  of  a  circular  wheel,  eight  feet  in  diameter.  Im- 
bedded in  the  rim  of  the  wheel,  each  revolving  on  its  own  account,  will 
be  twenty-four  diamond  drills,  one  foot  apart.  In  the  center  of  the 
wheel  is  a  single  drill,  and  this  is  kept  one  foot  in  advance  of  the 
other  drills.  The  wheel  is  calculated  to  make  800  revolutions  per 
minute,  the  drills  revolving  at  a  higher  mte  of  speed.  The  periphery 
of  the  tunnel  will  be  on  the  scale  of  eight  feet:  the  groove  cut  by  the 
drills  will  be  two  inches  wide  and  three  feet  deep.  It  is  intended  to 
load  the  center  hole  alone,  then  run  the  machine  back  on  the  track,  and 
raise  the  lower  half  of  the  wheel  on  hinges.  The  blast  is  fired,  and  the 
great  cheese  of  rock  crumbles  to  pieces.  Tho  machine  is  so  constructed 
as  to  admit  of  three  feet  space  inside  of  the  wheehi,  between  its  frame- 
work and  the'bed  of  the  tunnel,  and  facilities  for  removing  the  dSbris 
are  afforded  by  an  inner  car  track.  The  machine  will  be  run  by  com- 
pressed air.  Two  pipes,  each  six  feet  in  diameter,  will  be  laid  be- 
tween and  under  the  railroad  track.  The  supply  of  water  ia  estimated 
at  200,000  gallons  per  day. 

Gravel  and  hydraulie  ground. — Some  idea  of  the  enormous  richness 
of  the  gravel  deposits  between  the  North  and  Middle  Forks  of  the 
American  Eiver  may  be  formed  from  the  following  extracts  from  the 
local  newspapers,  I  have  taken  the  trouble  to  verify  these  statements, 
so  far  as  the  yield  is  concerned,  by  personal  inquiry  from  reliable 
sources. 

The  Auburn  Stars  and  Stripes  of  June  15  says: 

From  Michigan  Bluff,  Turkey  HiU,  and  Last  Chance  the  reports  .^^e  eDconragioK  in 
the  extreme.  From  the  Weako  claim— twenty  meu  working  six  days— the  yield  left 
to  tlie  owner  n  dividend  of  $4,030  for  the  week.  Weske  now  has  abont  four  feet  in. 
depth  of  pay-dirt,  and  there  is  every  indication  that  he  ia  on  the  eve  of  striking' the 
main  channel,  when  he  is  sanguine  of  a.  deposit  far  aurpaesing  anything  be  haa  yet 
worked.  Last  Saturday  John  Yale  brought  over  from  hia  claims,  near  Last  Chance, 
to  MichigfUJ  Bluff,  $1,740,  the  prodact  of  138  days'  work  on  the  time-tahlo.  This  gives 
J36.75  per  man  per  day  as  the  yield  of  the  Weske,  and  $13.60  per  man  per  day  as  the 
yield  of  the  Yule  claim,  making  no  altowance  for  considerable  dead  work  in  both 
claims.  In  addition  to  the  above,  the  Van  Emmon  Brothers  last  week  cleaned  up  106 
ounces  in  the  Big  Gnn  claims,  Michigan  Blnff. 

The  Weske  claim  paid  for  the  first  aeven  weeks  of  the  year  1871,  over  and  above  all 
espenses,  as  follows:  January  1,  S''5'3.GO;  January  a,  $510;  January  15,8711;  January 
23,  $500;  January  29,8904.60;  February  5,  8*>0j  February  12,8900.  Aggregate  net 
yield  for  seven  weeks,  85,178,  or  at  the  rate  of  §33,465  per  annnm.  The  claim  embraces 
abont  1,600  feet  of  the  ridge  botweea  El  Dorado  and  Volcano  CaBon.  A  tunnel  from 
the  El  Dorado  CaSon  side  has  been  driven  1,700  feet;  straight  for  the  first  500  feet, 
and  since  that  following  a  rich  channel  parallel  for  some  distance  with  El  Dorado 
CaJSon,  then  diverging  into  the  ridge  at  right  angles,  and  apparently  leading  towards- 
a  main  channel  supposed  to  Lie  perhaps  1,UOO  feet  farther  in,  and  doubtless  immensely 

Gold-dnst  to  the  amount  of  84  ounces,  valued  at  8I,!>75,  was  ahipped  from  Michigan 
Bluff  to  W.  H.  Watson,  secretary  of  the  Yule  Gravel  Company,  San  Francisco,  said 
sum  being  tho  yield  of  the  above-named  claim  for  tbe  week  ending  September  30, 
with  eight  drifters  and  two  car-men  at  work,  and  a  drawback  of  a  considerable  per- 
centage of  what  is  known  among  miners  as  "dead  work,"  i.  e.,  in  "squaring  up," 
"straightening  traek,"  and  the  like.  Owing  to  these  drawbacks,  the  above  yield  renre- 
sents  but  5^  days'  work  in  the  actual  operations  of  taking  out  and  v 
which  is  over  SS30  per  day  to  tho  hand. 
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The  Yule  claim,  two  miles  from  Last  Chance,  at  Startowo,  is  the  beat  claim  in  that 
BeotioQ.  The  scene  of  present  operations  is  1,300  feet  from  the  moath  of  the  tunnel, 
wtere  a  "breast,"  measuring  130  feet  parallel  with  the  tunnel,  is  being  driven  toward 
the  weet  line  of  the  Ynle,  which  is  the  east  lino  of  the  Morning  Star,  Thirteen 
men,  beside  the  auitetintendont,  are  employed.  This  claim  yielded  a  fraction  over  102 
otincea  for  the  week  ending  July  1,  and  (Uvidends  exceeding  JtijOOO  for  the  month  of 
June.    The  Weske  dividends  exceeded  $20,000  for  the  mouth. 

The  Moruing  Star  Company  have  realized  returns  ec[ual  to  those  obtained  in  the 
Yule  claim.  A  clean-up  (July  1)  limited  to  the  three  upper  sluices,  resulted  in  a 
yield  of  13  ounces  5  pennyweights  of  coarse  gold,  salable  for  JlB.iai  per  ounce  at 
Michigan  Bluff,  Including  the  above,  the  yield  for  five  days  amounted  to  64  ounces, 
netting,  over  and  above  all  expenses,  more  than  $900.  Considering  the  uniform  re- 
sults obtained,  we  may  calculate  on  700  ounces  as  the  yield  from  the  block  of  ground, 
90  by  130  feet,  between  the  present  line  of  operations  and  the  west  line  of  the  claim. 

The  Weske  ground  is  two  miles  above  Michigan  Bluff.  It  is  a  gravel  claim,  and 
ooutains  210  acres,  the  property  of  Adolph  Weste.  In  June,  1871,  a  clean-up  of  six 
daye'  work  of  twenty  men  was  261  onnces,  worth  S17.50  per  onuce,  or  (4,58250. 
This  shows  over  $38  per  day  to  the  man,  and  if  we  deduct  $360  wages  for  the  men,  at 
$3  per  day,  Mr.  Weske  has  cleared  in  one  week  g'l.S^.a). 

The  same  paper  gives  an  estract  irom  a.private  letter  from  Michigan  Bluff,  (June  8:) 
"All  the  talk  here  is  about  big  pny  in  the  Weske  claim,  Turkey  Hill.  They  cleaned  up 
last  week  264  ounces,  and  picked  up  60  onnces  yesterday  before  dinner.  The  dirt  is  a 
sort  of  blue  cement,  and  is  the  richest  ever  discovered  here.  The  tunnel  is  in  1,800 
teet:  fJie  paying  grasel  is  about  9i  feet  thick.  This  claim  yielded  84,033.50  for  the 
week  ending  June  S6,  and  $4,404.35  for  the  week  ending  JoJy  1,  giving  a  fraction  oyer 
^,000  for  uie  four  weeks  ending  with  the  latter  date." 

Jfear  Forest  Hill  and  Bath  are  several  claims  worked  by  drifting  on 
ancient  channels,  crashing  the  cement  by  mill  process.  There  are  six 
mills,  ■with  an  aggregate  of  ninety  stamps,  erected  for  this  purpose,  but 
none  of  tbem  have  been  run  regularly  for  several  years  past.  The 
owners  of  ground  are  awaiting  the  introduction  of  water,  which  will 
supply  A  more  economical  method  of  treatment.  Quartz-mining  in 
this  vicinity  has  not  been  prosecuted  with  much  vigor.  Todd's  Val- 
ley and  Iowa  Hill  have  immense  tracts  of  hydraulic  ground  and  gravel, 
which  cannot  be  worked  to  advantage  with  the  present  limited  supply 
of  water.  This  part  of  the  country  is  cut  up  into  immense  canons  by 
the  erosion  of  the  two  forks  of  the  AmerieaD  Eiver  and  their  tribata- 
ries.  The  Von  Schmidt  enterprise,  above  noticed,  seems  to  be  the  only 
feasible  one  for  procuring  a  large  supply  of  water.  Mr.  Charles  Fett, 
of  iTorest  Hill,  writes  as  follows : 

There  is  nothing  new  to  report  for  this  year.  Many  of  otir  raiuea  do  not  produce  as 
much  as  in  the  previous  year,  and  no  new  mines  have  been  opened.  In  my  last  year's 
report  I  estimated  the  total  product  of  onr  district  at  8200,000,  but  I  found  afterwards 
that  my  figures  were  somewhat  too  low.  The  above-named  amount  ■will  be  about  cor- 
rect for  this  year's  product. 

A  large  supply  of^ water  the  year  round  would  make  our  place  one  of  the  liveliest 
camps  in  the  State,  and  we  have  some  hopes  of  getting  a  large  ditch  in  here  before  long. 
We  have  a  belt  of  land  between  this  place  and  "  Shirt-Tail  CaEon,"  from  two  to  five 
miles  wide  and  eight  miles  long,  the  largest  portion  of  which  will  pay  well  for  hy- 
draulic mining  with  a  iarje  supply  of  water.  I  base  my  judgment  on  the  hydraulic 
oMms  of  Kevada  County,  and  Gold  Eun  in  Placer,  where  much  poorer  ground  paj^s  a 
handsome  profit.  An  estimate  of  the  yield  per  cnbio  yard  I  am  not  prepared  to  (rive, 
because  heretofore  our  supply  of  water  has  been  smaO,  and  only  for  two  or  three 
months  in  the  year,  and  con8eq.uen.tly  only  selected  ground  could  be  worked  under 


We  have  also  deep  deposits  of  gravel  to  a  large  extent,  which,  however,  reiiuire 
heavy  capital  for  their  development. 

Of  crushing-mills  we  have  but  one  in  operation,  the  Paragon  mill  at  Bath.  All  the 
othersareidle,andofFeredforsale,  except  the  Eongh  Gold  Company's  mill  at  Bath, 
for  which  the  company  still  hope  to  have  use. 

At  Dutch  Flat  the  celebrated  Taeff  and  Franklin  ground,  comprising 
forty  acres  of  gravel  with  a  depth  of  240  feet,  which  has  been  noticed 
in  previous  reports,  was  sold  during  1871  to  a  San  Francisco  companyfor 
$100,000,  half  the  amount  being  paid  down.  The  company  will  mn 
a  bed-rock  tunnel  from  Bear  Eiver,  for  which  purpose  they  will  use  a 
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Severance  diamond  drill.  Operations  in  this  vicinity  ai'e  netting  as 
good  returns  as  in  any  prerions  year,  and  better  than  for  several  last 
past.  Eablin,  Taefi',  and  others  in  the  Summit  claims,  Plug  Ugly  Hill, 
recently  patented,  realized  fifty-five  and  forty-eight  poands  respectively, 
Irom  two  cleaii-ups,  after  two  weeks'  washing.  This  company  owns  the 
fee  to  over  one  hundred  acres  of  ground  supposed  to  be  as  good. 

Andrew  Larson  has  opened  a  sot  of  claims  known  as  the  "Central." 
He  has  put  in  2,200  feet  of  flume  40  inches  wide,  and  400  feet  of  flume 
-44  incbes  wide,  the  latter  in  a  tnnnel  which  has  been  just  completed 
through  soft  clay,  with  massive  trap-bowlders,  and  so  moist  as  to 
require  the  use  of  false  timbers  and  a  boarded  breast  to  work  it  at  all. 
The  tunnel  is  timbered  with  giant  posts,  standing  on  solid  soils,  the 
whole  lagged  with  heavy  lagging.  This  tnnnel  gives  an  additional  fall 
of  60  feet,  and  his  shaft  at  its  head  is  cribbed  with  streng  timbers,  then 
lined  with  planks,  and  then  again  with  sheet  iron  upon  a  portion.  He 
will  have  a  bank  200  feet  high,  which  he  will  attack  with  500  inches 
of  water  from  Hoskln's  Dictator  and  Little  Giant. 

Many  other  claims  at  Dutch  Flat  and  vicinity  are  being  prepared  for 
extensive  operations  in  the  spring  of  1872,  and  a  larger  yield  may  be 
expected  from  this  locality  than  for  years  past.  The  Cox  pan,  noticed 
in  my  description  of  the  southern  mines,  has  lately  been  introduced 
here.  One  of  the  owners  of  the  Baker  ground  furnishes  the  following 
account  of  its  operations: 

On  tLe  Baker  claim  at  Dutch  Flat  is  one  of  Cox's  cement-milla  for  working  cemented 
gravel.  The  cement  worked  by  this  luiU  is  the  hlue  cement,  and  probably  as  hard  as 
WJy  in  the  State. 

The  cement  and  gravel  are  loaded  in  a  car  in  the  claim  and  run  to  the  mill  on  a 
track,  where  it  is  dumped  into  a  hopper  with  an  inclined  bottom,  from  which  it  is 
loaded  iut-o  the  mill  by  means  of  a  gate  operated  by  the  man  in  charge  of  the  mill.  It 
thus  requires  but  once  handling — a  great  saving  of  coat. 

There  are  usually  put  into  the  mill  at  one  time  from  ten  to  twelve  hundred  pounds, 
which  is  done  while  the  mill  is  in  motion,  as  will  be  described  below. 

In  the  top  of  the  rim  of  the  mUl  tliere  is  ooDstaotlj  a  stream  of  water  of  four  or  five 
inches,  which  carries  the  pulverized  cement  down  throagh  the  smaU  openings  of  tbo 
bottom  of  the  mill  into  the  sluice-boses  provided  for  saving  the  gold. 

The  mill  is  set  in  motion  and  the  gate  of  the  hopper  raised  to  gradually  let  tho 
cement  enter  the  mill,  which  generally  occupies  about  two  minutes,  when  it  is  worked 
about  four  minutes  longer,wben  themillisstoppeft  and  a  trap-door  opened  by  a  lever, 
the  mill  set  in  motion,  and  all  tile  rock  is  driven  through  tho  trap-door  into  the  ruck- 
slnice,  (the  cement  which  contains  the  gold  having  been  thoroughly  disintegrated 
and  pulverized  by  the  ftiction,  &o.,  and  passed  into  the  aluioo-bojces.)  The  operaliou 
is  then  repeated.    Softer  material  requires  less  time  to  work  eaeh  chai^. 

The  mill  will  readily  work  from  100  to  125  tons  (of  20  onbic  feet  to  the  ton)  in  34 
hours,  .and  at  an  expense,  including  water-power,  labor,  &c.,  of  about  10  cents  per  ton. 
The  hardest  cement  requires  the  mill  to  bo  worked  at  a  speed  of  65  i-evolatious  per 
minnte,  which  requires  about  8  horse-power.  This  mUl  is  run  by  a  hurdy-gurdy  wheel 
10  feet  in  diameter. 

The  mills  working  in  Tuolumne  County  are  also  worked  by  hurdy-gurdy  wheels, 
but  it  only  costs  from  7  to  D  cents  per  ton,  the  cement  not  being  so  hard  oa  that  at 
Datch  Flat 

This  machine  certainly  does  its  work  very  thoroughly  and  cheaply ;  every  stone  is 
thoroughly  cleaned  and  washed,  and  the  cement  so  pulverized  that  it  is  very  diEBciilt 
to  Snd  a-color  in  the  tailings.  * 

The  inventor  claims  that  one  mill  will  do  aa  much  work  as  a  2!)-stamp  mil!. 

The  cost  of  this  mill  is  very  small  compared  with  the  stamp-mill,  flie  price  beiL'ft 
61,200.  The  cement  can  be  worked  for  about  one-tenth  the  esjiense  of  the  stamping 
process,  as  it  costs  from  f  1  to  $1.75  by  stamp ;  besides,  it  does  its  work  more  thoroughly. 
The  wear  and  tear  is  estimated  at  10  cents  per  day. 

The  yield  for  Gold  Eun  district  for  the  paat  year  has  been  unusually 
light,  on  account  of  the  drought.  A  tunnel  to  open  and  drain  this 
ground  has  been  commenced  by  the  Gold  Eun  Ditch  and  Mining  Com- 
pany.   It  will  be  run  from  Canon  Creek,  and  will  tap  the  mines  243 
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feet  lower  than  the  present  benches.    It  will  be  2,200  feet  in  length,  0 
feet  wide.-and  S  feet  high. 

Nearly  all  the  extensive  and  valuable  hydraulic  and  gravel  ground 
between  Dutch  Flat  and  Nevada  City,  lying  on  Bear  Eiver,  Steep  Hol- 
low, and  Greenhorn  Creeks,  (see  Report  for  1871,  pages  81-84,)  has  passed 
into  the  hands  of  English  companies  at  prices  which  have  yielded  for- 
tunes to  their  former  owners,  but  which  will  prove  highly  remunerative 
to  the  purchasers.    The  "You  Bet"  ground,  formerly  belonging  to 
Edward  Williams,  is  now  incorporated  in  Loudon  as  the  Birdseye  Creek 
Mining  Company,    The  Little  York  ground  ia  about  to  pass  under  the 
control  of  a  London  company,  and  it  is  rurnqred  that  the  vast  and  valu- 
able interests  of  Messrs.  Sargent  &  Jacobs,  near  Quaker  Hill,  will  like- 
wise soon  change  hands.    Ko  facts  or  figures  could  be  obtained  from 
the  new  owners  this  year,  which  is  much  to  be  regretted,  as  their 
systematic  and  careful  management  (as  manifested  in  the  conduct  of 
some  of  their  early  purchases)  would  throw  some  light  on  many  ques- 
tions of  economical  mining.    The  earliest  purchase  of  this  kind  of 
ground  was  made  at  Buckeye  Hill,  near  Sweetland,  in  Nevada  County, 
and  the  profits  realized  have  produced  the  natural  results  of  turning 
the  attention  of  English  capitalists  to  these  enormous  and  comparatively 
undeveloped  resources  of  our  State.    The  result  has  been  the  invest- 
ment during  the  past  year  of  over  $1,000,000  in  our  gravel  mines  alone. 
The  following  report  from  French   Corral  mining  district,  Nevada 
County,  was  fumi^ed  by  Mr.  W.  M.  Eddy,  of  French  Corral : 
Estimatedareaof  mining  ground  to  be  worked,  275  acres. 
Estimated  average  yield  |>ercubio  yard  of  hydraulic  grouad,  15  cents. 
Average  yield  per  cubic  yard  of  cement  ground,  $3.50. 
Cost  per  cubic  yard  of  mming  and  working  cement  grouwS,  $1.10. 
Net  yield  of  cement  gronijd,  |2.40. 
Principal  mining  companies  in  this  district  as  foUows : 

TheFrenchCorialMiningCompany  having  about  75  acres  of  ground, hotb  hjdrauJic 
and  cement,  own  and  are  running  steadily  oue  15  and  one  lO-stanip  mill,  crush- 
ing cement.  Bed-rock  tnnncl  in  contemplation.  Present  tunnel  low  enough  to  work 
hydraulic  ground  severid  years.  Own  valuable  water-right  in  connection  with  claims. 
Kansas  Company  own  valuable  cement  claims.  Have  one  10-stamp  mill  running 
steadily.   Have'  ground  for  about  one  and  a  half  or  two  years'  wort. 

Nebraska  Company— Cement  ground,  Haveone  lO-stamp  mill  running  steadily,  and 
ground  to  last  about  sis  months. 

Kate  Hayes  and  Troy  Company  own  about  thirty-five  aeres  of  ground,  (hydraulic  and 
cement.)  Not  worked  at  present  for  want  of  water.  Deepe;-  bed-rock  tunnel  contem- 
plated. 

Trust  and  Hoper  Company  have  about  twenty-five  acres  of  hydraulic  and  cement 
ground.     Bed-rock  tunnel  contemplated  and  necessary  to  work  it  advantageously. 

Bell,  Alexander  &  Co.  have  about  forty  acres  of  ground,  both  hydraulic  and  cement. 
Bed-rook  tunnel  necessary  to  work  it. 

Alhson  and  Co.  have  about  twenty-five  acres,  both  hydraulic  and  cement  ground. 
Tunnel  necessary  to  work  it. 

MonteCinto  andRailroad  have  about  twenty-five  a.crescement  and  hydraulic  ground. 
Tunnel  necessary. 

Bad-Kock  Tunnel  Company  haTo  some  twenty-five  acres  ground,  both  hydraulic  and 
cement,  completed,  and  opened  up  a  bed-rook  tunnel  this  year  2,700  feet  in  length. 
The  Allison  and  Monte  Ciuto  Companies'  claims  join  this  comp.iny's  ground,  and  can 
be  worked  through  their  tunneh 

Estimated  gross  yield  of  mines  in  this  district  this  year  ?250,000 ;  ruling  wages  for 
skilled  labor,  $4 ;  for  unskiUed,  $3. 
Estimated  average  depth  of  mining  ground,  100  feet. 

The  above-described  district  is  situated  between  the  South  and  Middle 
Tuba  Eivers,  a  section  of  country  described  in  Keport  for  1871,  pages 
72  to  78.  The  North  Bloomfield  Gravel  Company^  further  up  the  same 
ridge,  having  demonstrated  the  great  richness  of  theu*  ground  by  pros- 
pecting-ehatts,  have  commenced  a  tunnel  to  open  their  claims  to  the 
bed-rock.    This  tunnel  will  be  run  from  the  Tuba  Biver,  and  will  reach 
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the  claims  at  a  point  estimated  200  feet  below  tlie  bed-rock,  giving 
ample  fall  for  working.  In  sbaft  No.  1,  they  have  ran  500  feet  each 
way,  demonstrating  the  channel  to  be  1,000  feet  wide.  Here  they  have 
taken  out  as  high  as  $1,000  a  day,  the  pay-gravel  being  equally  dis- 
tributed. In  No.  2  they  have  struck  the  mine,  also  in  No.  3,  and  find 
prospects  suftteient  for  hydraulic  mining  all  the  way  down.  The  dis- 
tance between  the  two  shafts  is  three-quarters  of  a  mile,  and  the  striking 
of  the  last  prospect  is  important  as  demonstrating  a  continuous  channel 
from  one  to  the  other.  The  dam  at  Bowman's  is  heavy  enough  to  keep 
the  ditch  full,  and  8,000  inches  now  run  to  waste.  The  ditch  is  running 
2,800  inches.  They  are  using  three  or  four  pipes  with  six-inch  nozzles 
day  and  night. 

A  Grass  Valley  paper  of  recent  date,  in  alluding  to  the  prospects  of 
this  ridge,  says : 

The  Union  Hill  Gravel  Mining  Cocipaay,  at  Columbia  Hill,  la  making  cstcnsive 
preparatJone  for  hydraulic  miniug.  Heretotbre  they  have  used  about  400  inches  of 
water  day  and  night.  As  night-work  is  not  as  profitable  as  day-work,  the  company  con- 
cluded to  construct  a  large  reservoir,  and  use  1,000  iaches  ten  hours  daily.  The  reser- 
voir will  be  completed  in  abont  three  weeks,  at  a  cost  of  between  $3,000  and  $4,000, 
Sixty  men  are  Mow  employed  in  its  construction.  The  company  has  run  a  bed-rock 
taanel  1,050  faet,  and  has  600  feet  yet  to  finish.  The  rock  is  hard  syenite,  and  only 
lU  inches'  advance  can  be  made  in  twenty-four  hours,  witli  tbree  shifts.  To  expedite 
the  completion  of  the  tunnel,  the  company  is  making  arraugemonta  to  pnt  in  a  diamond 
drill.  This  will  be  driven  by  water-power  introdneed  into  the  tunoel  by  means  of  an 
iron  pipe.  The  pressure  will  be  something  over  300  feet.  The  power  is  to  be  applied 
to  the  drill  by  means  of  two  hnrdy-gnrdy  wheels.  The  tunnel  has  cost  thns  far  $13 
per  foot.  It  is  estimated  that  the  diamond  drill  will  facilitate  progress  in  the  tunne! 
66  per  cent,  over  the  hand-drill.  This  winter  the  company  will  use  in  their  claims  two 
nozzles,  one  five-inch  and  one  sis-inch.  The  smallest  will  discharge  400  inches,  and  the 
largftst  fiOO  inches  of  water,  under  a  300-foot  pressnre.  When  their  bed-rock  tunnel  is 
finished  it  will  be  297  feet  from  the  surface,  or  from  the  first  bench  that  has  been 
washed  off.  This  bench  is  142  feet  from  the  original  s'liriace.  This  will  give  the 
roarer  an  idea  of  the  original  depth  of  the  claims.  The  Union  Gravel  Mining  Com- 
pany have  a  vast  amount  of  mining  gronnd  in  one  body,  their  claims  estending  two 
and  one-fourth  miles  on  the  gravel-channel,  which  latter  has  a  width  of  from  1,000  to 
a,000  feet  They  use  for  hydraulic  purposes  in  their  claims  1,200  feet  of  18-incb  pipe 
and  3,800  feet  of  sraaUer  pipe  for  their  diamond  drill. 

The  claims  at  Relief  Hill  are  yielding  excellent  returns  to  their  owners. 
The  channel  proper  of  the  Great  Blue  Lead  at  this  point  is  over  2,000 
feet  in  width,  and  recent  developments  prove  that  the  pay-gravel  con- 
tinues from  rim-rock  to  rim-rock.  The  owners  are  just  getting  fairly 
into  their  mines,  after  years  of  persevering  labor.  The  recent  "clean- 
ups" of  the  What  Cheer  and  Walkinshaw  Consolidated,  Eagle,  North 
Star,  and  Union  Companies,, showed  a  yield  of  from  $16  to  $30  per  day 
to  the  hand.  The  above  mines  cleaned  op,  September  37,  over  $20,000, 
middle  of  October,  $5,000,  and  November  13,  $14,673.34, 

The  gold  in  this  ancient  river-bed  is  very  heavy,  especially  in  the 
center  of  the  channel,  where  pieces  are  frequently  found  weighing  from 
one  to  five  ounces,  and  sometimes  as  high  as  15  ounces.  The  above 
claims  have  from  300  to  1,500  feet  frontage,  and  one  mile  in  length. 
The  banks  vary  from  75  to  200  feet  in  height.  The  hill  known  as  Belief 
Hill  is  situated  three  miles  from  North  Bloomfleld,  and  17  miles  from 
Nevada  City,  California.  The  net  profits  of  these  claims  for  less  than 
two  months  exceed  $30,000, 

At  Omega,  during  the  past  summer,  unusual  preparations  have  been 
made  in  placing  the  best  gravel-claims  in  a  complete  state  of  readiness 
for  bydrauiickiug.  A  large  amount  of  drifting  and  blasting  has  been 
done.  Tully  &  Co.  have  two  sets  of  claims,  and  will  be  able  to  use  from 
1,500  to  2,000  inches  of  water;  Burwell  &  Fuller  will  use  from  500  to 
700  inches ;  Sale  &  McSorley  also  500  inches.    Fuller,  Pease  &  Co.  have 
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about  1,000  feet  o^  pipe  down,  and  will  run  750  inches  of  water.  Evaas 
&  Co.  have  about  600  feet  of  pipe  down,  and  will  use  about  600  inches 
of  water.  S.  Kyle  has  about  600  feet  of  pipe  laid,  aud  will  use  about 
500  inches  of  water. 

The  prediction  in  my  last  report  of  the  increasing  yield  of  the  gravel- 
channels  near  Grass  Valley  has  been  fully  realized.  The  Hope  Com- 
pany, which  was  then  the  leading  company  in  this  branch  of  mining, 
have  been  constantly  &t  work,  and  are nowusinganeight-stampmill.  The 
yield  from  this  claim  has  not,  however,  been  uniform,  and  has  disap- 
pointed the  expectations  formed  from  the  condition  of  the  mine  at  the 
period  of  our  visit  in  July,  1870.  The  mine  is  now  looking  better.  This 
company  took  out  $10,000  in  November  last,  at  an  expense  of  $2,500. 
Many  claims  there  engaged  in  prospecting  have  been  successful  in  strik- 
ing rich  spots  in  the  channel.  The  Webster  Company  are  reported  to 
have  taken  $27,000  from  a  piece  of  gravel  in  this  claim  25  by  100  feet 
in  dimensions.  The  Picayune  Company  also  have  rich  ground  opened 
by  a  tnnnd  725  ifeet  in  length.  The  Town  Talk,  lying  to  the  east  of  the 
town,  has  made  some  extraordinary  runs.  A  month's  run  in  September 
last  yielded  2795  oaiiees  of  retorted  gold,  worth  $5,000.  The  channels 
here  seem  to  be  "  spotted"  in  their  character,  and  diflicult  to  trace,  as  the 
topography  of  the  country  gives  no  indication  of  their  subtfirranean 
course.  The  surfece  is  gently  undulating  hills  and  drainage  is  difficult. 
Most  of  the  claims  are  opened  by  shafts  or  inclines,  and  the  water  and 
gravel  raised  by  machinery. 

The  yield  of  the  deep  placers. — ^The  question  of  the  yield  of  hydraulic 
and  gravel  claims  is  one  which  has  lately  attracted  the  observation  of 
some  of  our  practical  miners.  Some  interesting  data  relative  to  the 
yield  of  Gold  Eun  district,  Placer  County,  were  fnrnished  the  writer 
last  year  by  Professor  W.  H.  Pettee,  then  Connected  with  the  State 
geological  survey.  The  facts  were  known  too  late  for  insertion  in  the 
last  report,  and  were  first  published  as  a  communication  to  the  Engi- 
neering and  JDning  Journal,  of  Sew  York.  This  communication  called 
forth  the  following  editorial  in  the  Miuiug  and  Scientific  Press,  of  San 


It  would  appear  that  beretofore  tbe  yield  of  the  placor-dirt,  at  least  in  several  local- 
ities in  our  State,  has  been  generally  overestimated.  An  example  of  this  is  with  re- 
gard to  the  placers  of  Gold  Run  district.  The  Engineering  and  Mining  Journal  lately 
Sad  a  communioatioa  with  regard  to  an  interesting  calcwation  of  the  average  yield 
per  cubic  yard  of  the  dirt  washed  in  this  district,  made  by  W.  B.  Pettee,  of  the  Cali- 
fornia State  geological  survey.  The  BU[ierflcial  area  here,  from  the  Central  Pacific  Rail- 
road southerly  to  the  place  where  tlie  deposit  has  been  brolien  ofE  by  the  caSon  ot  the 
North  Fork,  is  estimated  at  860  acres,  of  wbioh  about  one-half  has  been  worked  over, 
not  worked  out,  as  tlie  bed-rock  has  been  reached  only  at  the  sontheru  exLtremity,  in 
tiie  ground  of  the  IndianaHUl  Cement  Mining  Company.  It  is  estimated  that  43,000,000 
cubic  yards  of  dirt  have  been  removed  by  hydraulic  process,  and  the  gross  product  of 
the  district,  calculated  from  statistics  furnished  principaUy  by  Messrs.  Moore  &  Miner, 
is  given  aa  about  $2,000,000.  The  average  yield,  therefore,  has  not  been  over  4i  cents, 
and  yet  hydraulio  mining  has  been  carried  on  with  large  profit.  This  calGulation, 
iiowever,  embracea  only  the  product  of  the  surface-dirt,  as  there  are  still  from  one  hun- 
dred to  two  hundred  feet  of  gravel  and  cement  underlying  the  escavaCiou.  As  the 
richest  dirt  is  generally  found  near  the  bed-rock,  future  yields  will  probably  bring  up 
this  average  considerably  hicher.  Several  estimates  have  been  made  of  the  average 
yield  of  the  claims  between  tne  Middle  and  Sooth  Yuba.  Our  readers  will  remember 
Lanr's  estimate  of  about  16  cents,  and  Silliinan's  of  about  30  cente  per  cubic  yard  (in 
KoHS  Browne's  Report,  1868)  toi  this  last  region.  Wo  may  say  in  addition  that  we 
Ijelieve  Mr.  Pettoe's  ealculatiotis  to  have  been  aa  carefully  made  as  any  others,  proba- 
Wy  more  carefully  than  any  before. 

The  editor  is  correct  in  assuming  that  the  calculations  of  Professor 
Pettee  were  made  with  care.  They  were  made  after  a  careful  and  de- 
tailed measurement  of  the  banks  of  the  basin,  and  an  estimate  from 
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such  measure  in  eut  of  tlie  quantity  of  dirt  removed,  taking  into  consid- 
eration the  tepography  of  the  surface  of  the  country  before  hydraulic 
washings  commenced.  For  this  latter  purpose  ho  had  to  rely,  of  course, 
on  the  information  of  the  miners  of  the  district.  The  gross  yield  of  the 
district  was  obtained  from  the  books  of  Messrs.  Moore  &  Miner, 
bankers,  of  Gold  Eun,  and  will  be  found  on  page  85  of  the  Beport  for 
1871.  The  method  of  calculation  adopted,  while  it  cannot  be  claimed  to 
give  accurate  results,  will  at  least  afford  an  approximation  to  the  yield 
of  the  district  per  cubic  yard  of  the  amount  of  gold  extracted  from  the 
upper  strata  of  hydraulic  dirt,  but  cannot  be  accepted  as  the  average 
yield  of  the  district,  as  none  but  hydraulic  dirt  was  embraced  in  tlie 
calculation.  At  that  time  the  harder  gravel  and  cement  had  not  been 
reached,  and  subsequent  runs  indicate  an  increasing  yield  in  the  lower 
strata,  while  the  bottom,  as  developed  in  the  mine  of  the  Indiana  Hill 
Cement  Company,  is  proving  of  great  richness.  In  view  of  these  facts 
we  feel  justified  in  believing  that  the  average  yield  of  Gold  Run  will 
equal,  when  bed-rock  is  reached,  that  of  the  placers  described  by  Pro- 
fessor Lauer,  between  the  Middle  and  South  Yuba.  The  succeaafnl 
miuing  of  low-grade  dirt  at  this  place  is  owing  to  the  softness  of  the 
dirt,  its  great  depth,  (average  of  200  feet,)  the  abundance  and  cheap- 
ness of  water,  and  the  facilities  for  running  off  with  plenty  of  fall. 
The  outlets  are  now  becoming  filled,  and  a  bed-rock  tnnnel  is  necessary. 

Mr.  W.  M.  Eddy,  of  French  Corral,  Nevada  Countj',  has  matle  some 
estimates,  based  on  experiments  nndertJikeii  ^t  our  request,  of  the  yield 
of  hydraulic  ground  near  French  Corral,  and  gives  the  following  as  the 
results : 

Average  yield  per  cnbic  yard  of  hydraulic  ground 60  15 

Average  yield  per  cubic  yard  of  cement  ground 3  50 

Cost  per  cubic  yard  mining  and  working  cement  ground,  (mill 

process) 1  10 

This  gives  a  net  yiehl  for  the  cement  ground  of  $3.40  per  cubic  yard,- 
The  mills  are  run  by  water-iiower.  The  hydraulic  dirt,  it  will  be  ob- 
served, is  much  richer  than  at  Gold  Run,  but  it  is  not  as  deep,  and  is 
much  more  compact. 

A  correspondent  of  Stars  and  Stripes  (Adburti,  Placer  County)  esti- 
mates the  average  past  yield  of  ground  per  cubic  yard,  for  distriuts'in 
that  county,  as*follows:  Iowa  Hill,  71  cents;  Independence' Hill,  25 
cents;  Roach  Hill,  60  cents;  Richardson  Hill,  15"  cents ;  and  Wiscon- 
sin Hill,  12J  cents ;  and  says  parties  in  Gold  Run  district  estimate  the 
cost  of  working  there  at  2  to  3J  cents  per  cubic  yard.  It  is  estimated 
that  the  cost  of  working  at  Iowa  Hill  will  be  2J  cents;  Independence 
Hill,  2  cents;  Roach  Hill,  the  gravel  on  which  is  much  harder  than  in 
the  other  places  named,  0  cents;  Richardson  HOI,  3  cents;  and  Wiscon- 
sin Hill,  2  cents. 

In  this  connection  attention  is  called  to  the  tables  prepared  by  Mr.  J. 
Rathgeb,  of  Calaveras  County,  relative  to  yield  of  mines  near  San 
Andreas,  also  to  description  of  claims  in  Table  Mountain,  under  the 
heading  of  "  Southern  Mines."' 

Quartz  mining  in  Placer  and  Sfei'ada. — The  gold-bearing  quartz-ledges 
of  these  counties  are  so  numerous  as  to  render  a  detailed  description,  or 
even  mention,  impracticable  within  the  limits  of  this  article.  Most  of 
the  leading  mines,  pEirticularly  those  of  Grass  Valley  and  vicinity,  have 
a  world-wide  repntation,  and  have  been  repeatedly  described  in  the  re- 
ports of  the  Mining  Commissioner,  so  that  their  characteristics  are 
familiar  to  all  persons  interested  in  mining.  Within  the  limits  of  these 
counties  are  three  important  districts,  containing  groups  of  valuable 
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mines,  viz.,  Ophir  district,  in  Placer  County,  and  Grass  Valley  and 
lUttreka,  in  Nevada  County. 

Ophir  district  lies  near  the  town  of  Auburn,  on  the  Central  Pacific 
Railroad,  thirty  miles  from  Sacramento  City,  at  an  elevation  of  only  two 
or  three  hundred  feet  above  the  Sacramento  Valley.  This  group  of 
rainea  lies  in  a  southerlydirection  from  the  celebrated  Grass  Valley 
mines,  and,  it  is  claimed,  are  on  the  same  belt  of  formation,  thoagh  we 
doubt  whether  tbis  is  capable  of  demoustration.  This  locality  was 
famous  in  early  times  for  the  yield  of  its  sarface  placers.  These  placers 
were  of  great  ricbness,  but  very  shallow,  and  the  gold  was  undoubtedly 
the  resi2tof  the  decomposition  of  the  numerous  seams  of  quarts  which 
cropped  out  of  their  slate  casings.  As  the  placer-ground  was  exhausted 
by  the  improvident  minor  of  those  days,  he  turned  his  attention  to  the 
quartz- veins,  and  explored  them  to  a  depth  of  from  thirty  to  fifty  feet,  as 
tar  as  he  could  work  without  pumping  and  hoisting- machinery.  These 
veins  run  parallel  to  each  other,  and  can  be  traced  by  these  workings 
for  thousands  of  feet  in  lengtb.  Most  of  them  being  narrow,  and  the 
gold  lying  in  "  pockets,"  they  were  only  explored  to  the  water-line,  where 
they  were  abandoned  and  lay  dormant  for  years.  The  towns  of  Ophir 
and  Auburn  were,  for  several  years,  nearly  deserted,  the  latter,  owing 
to  the  location  of  the  county-seat,  preserving  something  of  its  former 
prosperity.  It  is  only  within  the  past  two  years  that  some  of  these 
mines  have  been  opened  systematically,  and  the  results  have  been,  in 
every  instance,  satisfactory. 

This  metalliferous  belt,  varying  in  width  from  three  to  five  miles, 
courses  through  the  county,  and  consists  of  slates  highly  metamorphic, 
trap,  (diorite,)  porphyry,  and  granite. 

The  ore-bearing  veins  vary  in  thickness;  when  in  slate,  from  two  to 
five  feet,  but  when  occurring  in  trap  or  granite  their  strike  is  at  right 
angles  with  the  formation,  aud.rarely  exceed  twenty  inches  in  tbiekness. 
The  ores  contaia  gold  and  silver,  pyrites  of  iron,  and  copper  blende 
occasionally  in  small  quantities,  and  tellurets.  Pockets  and  nests  of 
nuggets  of  gold  are  frequent,  often  containing  from'  $10  to  $100,000 
in  a  single  nest;  bat  the  mass,  aside  from  the  pockets,  rarely  exceed 
$10  to  $70  per  ton  of  2,000  pounds  of  ore. 

The  St,  Patrick  Mining  Company  own  three  parallel  veins  in  trap. 
The  St.  Patrick  proper,  near  the  surface,  contains  a  pocket  from  which 
$75,000  was  t-aken.  The  present  depth  is  220  feet,  with  a  persistent 
yield  of  milling  ore.  An  Aubnm  paper  of  March,  1871,  thus  refers  to 
a  crushing  made  by  this  company :  "  One  hundred  and  ninety-four  tons 
of  nock  were  crushed,  yielding  within  a  small  fraction  of  60  pounds  of 
retorted  gold,  valued  at  about  $11,000.  In  addition  to  the  above,  the 
company  sent  below  a  lot  of  specimen  rock — about  half  a  ton — the  value 
of  which  is  variously  estimated  at  from  $1,000  to  $2,500,  Thus  we  have 
a  test  by  the  crushing  of  nearly  200  tons  of  rock  just  as  it  came  out, 
good,  bad,  and  indifferent,  that  shows  an  average  of  about  $67.50  per 
ton.  Considering  that  the  bottom  of  the  shaft  is  80  teet  below  the 
water-line,  and  that  the  rock  at  that  depth  is  the  best  they  have  struck, 
the  above  must  establish  the  reputation  of  the  St.  Patrick." 

The  Big  Doig,  a  parallel  vein,  and  only -120  feet  south,  also  contains 
rich  and  remunerative  milting  ore. 

The  Peachy,  traceable  on  the  surface  for  1,500  feet,  will  average  18 
inches  thick,  and  pay  from  $30  to  $40  per  ton, 

The  Eellvue  has  eight  parallel  veins  in  trap,  coursing  east  and  west,  and 
within  a  distance  of  from  30  to  100  feet  of  each  other.  The  ores  from 
this  mine  have  milled  from  $33.50  to  $40  per  ton,  witiiout  regard  to  the 
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Buiphurets,  which  are  of  a  very  high  grade,  and  assaying  from  $50  to 
$6,000  per  ton.    The  ore  contains  about  2J  per  cent,  of  sulphnrets. 

TheGreene  mine  is  about  two  feetin  width,  and  has  paid  dividends  from 
ore  takeu  from  the  shaft  without  stoping.  A  local  newspaper  of  May, 
1871,  gives  the  following  particulars  of  the  yield  of  this  remarkable 
mine :  "  The  owners  have  placed  on  the  mine  a  small  cmsher,  pans,  and 
other  reduction- works,  and  have  made  two  small  runs  of  the  rock.  They 
first  reduced  ten  tons,  which  yielded  $500,  or  $50  to  the  ton.  Another 
small  run  of  6  tons  and  1,600  pounds  from  a  different  class  of  ore  was 
then  put  through,  which  turned  out  $1,255  in  gold,  or  near  $200  per  ton. 
Subsequently  they  ran  through  12  tons  of  ore,  which  yielded  some 
$15,000  in  melted  gold,  over  $1,100  to  the  ton.  Thisia  the  most  astound- 
ing yield  we  have  ever  chronicled,  and  we  doubt  if  it  has  ever  had  its 
equal  from  the  same  amount  of  gold-bearing  quartz.  There  are  now  on 
the  dump  at  the  shaft  100  or  200  tons  of  ore,  fully  half  of  which  is  rich. 
This  mine  has  been  extensively  prospected  by  shafts  and  drifts,  and  all 
the  expenses,  including  the  mill,  pans,  and  machinery,  have  been  met 
by  running  small  portions  of  the  quartz  through  an  arrastra  occasionally, 
or  pounding  out  gold  in  a  hand-mortar."  Another  paper  of  later  date 
says :  "At  Greene's  (the  old  '  Mallet')  ledge,  supposed  by  some  to  be  on 
the  Good  Friday  ledge  of  the  Ophlr  Company,  they  have  within  the 
past  week  taken  out  a  large  quantity  of  surpassingly  rich  rock.  Many 
specimens  seem  to  be  almost  half  gold.  The  amount  of  gold  in  the 
quartz  extracted  within  the  -weekis  variously  estimated  at  Irom  $12,000 
to  $20,000.  Two  and  a  half  days'  crushing  last  week,  with  four  stamps 
and  one  Hepburn  pan,  realized  185J  ounces  of  retorted  gold.  This  is 
at  the  rate  of  $1,987  per  day,  and  gives  a  total  of  about  $28,000  within 
the  past  month.  A  two-weeks  run  of  the  mill — four  stamps — has  yielded 
■within"  a  fraction  of  $50,000,  which  is  reckoned  the  heaviest  yield  on 
record."  These  yields,  astounding  as  they  may  seem,  arcwell  authenti- 
cated. 

The  Peter  Walter,  an  extension  of  the  Greene  easterly,  has  been  noted 
for  its  rich  pockets.  The  present  owners  are  working  the  mine  for  its 
value  for  milling  ores  with  good  results.  The  company  have  complete 
steam-works  on  the  mine,  propelled  by  a  25  horse-power  engine,  with 
friction  gear  and  everything  working  in  most  perfect  order.  The  main 
shaft  is  down  about  120  feet,  and  work  is  being  prosecuted  night  and 
day  with  3  shifts,  12  men  in  all  working  under  ground.  Levels  are  being 
run  both  east  and  west  from  the  shaft  at  a  point  116  feet  deep.  These 
levels  are  in  some  10  or  12  feet,  and  good  ore,  showing  plenty  of  free 
gold,  is  being  taken  from  them  and  hoisted  to  the  surtaee.  The  value 
of  the  quartz  taken  Irom  .these  drifts  is  placed  at  from  $40  to  $50  per 
ton.    It  is  in  contemplation  to  erect  a  10-stamp  mill. 

The  St.  Leuis.  This  mine  is  inclosed  in  granite.  Vein  from  2  to  6  feet 
in  thickness,  and  ores  varying  in  value  from  $20  to  $60  per  ton. 

The  Crandall.  This  vein  is  in  a  highly  metamorphic  slate,  closely 
resembling  trap,  and  is  an  exception  in  its  strike  to  most  other  veins  in 
this  formation,  as  it  runs  easterly  and  westerly,  averaging  in  strength 
3J  feet.  Ore  valued  at  $20  per  ton.  Recent  developments  in  depth 
denote  a  valuable  and  extensive  mine. 

The  Shipley  mine  has  a  powerful  vein  carrying  low-grade  ores. 

Mr.  J,  H.  Grossman,  to  whom  I  am  indebted  for  notes  on  this  dis- 
trict, furnishes  the  following  respecting  two  well-known  mines : 

The  Buckeye,  witli  a  parsUel  lode  30  feet  distant  called  tlie  "  Big  Vein  "  ot  the  "  Eliia- 
betb,"  nsed  to  be  worked  by  ehafts  from  30  to  50  feet  deep,  or  until  water  or  hard 
took  wfiH  reached;  then  tile  shaft  would  he  abandoned  and  another  Bivnk.   lu  that  way 
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iti  was  prospected  or  worked  for  about  1,600  feet  in  the  two  veina  to  the  fleptli  stated ; 
the  ore  taken  ont  paving  from  30  to  100  ouaoea  per  ton  by  arraetra  reduction.  The  Fra- 
ser  Kiver  escitemeat  broke  ont  and  the  owners  all  sold  out  or  abandoned  theu'  claims. 
Some  San  Francisco  capitalists  recently  bought  the  entire  hill  containing  eight  paral- 
lel lodes  within  a  compass  of  300  feet  at  right  angles,  and  extending  on  their  line  ot 
strike  2,500  feet  easterly  and  westerly,  dipping  northerly ;  aU  true  fissurc-veiua  cnt- 
tine  the  formation,  which  is  greenstone  (diorile)  and  metamorpliic  slate.  The  Teins 
are  small,  say  from  12  to  30  inches  thick,  bat  carey  nnifornt  ore  of  a  very  high  grade, 
workiuL'  by  mill-process  from  35  to  50  ounces  per  ton.  The  concentrated  sulphnretB 
assay  from  8434,  the  lowest,  to  817,000  per  ton.  The  superintendent  baa  inaugacated 
systematic  workings  by  shafts  and  levels,  and  erected  good  hoi  sting- works.  He  has 
taken  out  and  milled  200  tflos  of  ore,  which  was  extracted  at  an  expense  of  JS  per  ton 
and  paid  835  per  ton.  He  has  nearly  400  tons  on  the  dump,  ready  for  mill  mg.  that  he 
estimates  worth  $W  per  ton.  He  is  driving  an  fijtie^el  from  Doty's  ravine  (now 
i«123feot  with  50  feet  of  backs)  on  the  "Elizabeth  lode"  30  feet  from  the  lieUeroe 
mine  north,  parallel  with  it  and  1,500  feet  from  the  main  shaft  of  the  Bellevue  on  the 
line  of  strike  of  the  lode.  This  level  when  opposite  the  BeUevoe  shaft  will  drain  the 
eiKht  mines  to  a  vertical  depth  of  175  feet.  Aoross-out  dnveu  north  and  south  will 
tap  all  the  lodes  and  furnish  many  thousand  tons  of  high-grade  ores.  The  vein,  wmoh 
was  from  sis  to  eight  inches  thick,  and  what  is  known  as  ribboo-vook,  exhibited  richspe- 
cimens  con-aiuing  more  gold  than  quartz ;  the  parallel  ribbon  adjoining  showed  bunches 
of  wire  and  horn  silver ;  then  came  a  ribbon  of  massive  sulphnrets,  containing  gale^, 
blue  sulphuret,  silver,  and  eulphuret  of  iron.  The  formation  is  easily  worked,  drifts 
being  driven  for  S6  per  toot,  and  shafts  sunk  for  813  per  foot. 

Mills  in  the  district.— The.  Green  Emigraut,  20  stamps ;  tlie  Opliir,  10 
stamps;  the  Shipley,  10  stamps ;  the  St.  Patrick,  15  stamps;  aud  sev- 
eral othera  contemplated.  .  , 

Among  other  mioos  of  note  in  Placer  Connty  is  the  Kismg  Sun,  near 
Oolfax,  owned  principally  in  Grass  Valley.  This  mine  has  been  managed 
with  great  economy  and  prudence.  The  ledge  is  narrow,  but  well  defined 
and  rich.  A  remarkable  strike  was  made  this  summer  in  the  east  drift 
of  the  300-foot  level  (the  lowest  level.)  The  rock  is  deep  blue  m 
color,  and  heavily  seamed  with  gold.  This  level  has  proved  uniformly 
rich.    The  Auburn  Herald  says  of  the  recent  strike: 

The  rock  is  seamed  with  gold,  which,  if  all  in  one,  wonid  make  a  slab  of  gold  about 
half  an  inch  thick,  running  longitudinally  through  the  Jedge,  which  is  about  a  foot 
thick  at  this  point.  The  gSld  is  very  pure  and  worth  $18.50  per  ounce.  Snch  rock  as 
we  saw  should  yield  .|15,000  or  $20,000  to  the  ton.  Some  distance  from  this  point  the 
ledge  widens  to  four  feet,  and  is  an  almost  solid  mass  of  rich  sulphureta.  This  very 
rich  body  of  ore  was  opened  at  a  depth  of  310  feet  from  the  surface,  a  point  far  below 
jmy  atmospheric  influence,  and  is  for  thia  reason  more  reliable  as  a  permanent  and  ex- 
tensive deposit.  This  mine  has  been  worked  for  several  years,  and  withm  the  past 
year  the  company  have  snnk  the  shaft  ftom  the  depth  of  330  feet  to  the  present  depth 
of  310  feet,  aside  from  the  drifting  and  prospecting  the  ledge  bs  they  wont  down. 
The  company  have  a  five-stamp  mill,  steam-power,  800-pouiid  stamps,  nine-inch  dies, 
eleven-inch  drop  and  sixty-five  drops  per  minute,  with  a  capacity  of  ton  tons  per  day. 
There  are  3  000  feet  in  the  clmm,  and  within  the  past  three  months  dividends  to  the 
amount  of  seven  dollars  per  foot  have  been  declared  and  paid,  being  a  net  profit  on  the 
workingof  tbemineiBninetydassof$31,000.  This  is.  the  deepest  working  mine  In 
the  county,  and  although  the  owners  had  at  one  time  expended  over  $60,000  over 
receipts,  they  kept  on  with  undaunted  courage,  knowing  no  such  word  as  taiJ,  and 
]iow  richlydeserve  their  success  and  the  fine  prospect  in  sight. 

At  Grass  Valley  and  Nevada  City,  the  past  year  has  been  one  of 
unusual  prosperity,  and  prospecting  has  been  vigorously  carried  on 
between  the  two  towns  on  the  ridge,  where  several  "  blind"  ledges  of 
great  promise  have  been  discovered  tbis  season. 

Report  of  tlie  Jr^ortli  Star  Company  far  the  year  ending  September  5,  1871. 

The  cash  balance  on  hand  at  the  close  of  the  previous  fiscal  year  was 
$1,389.33.  The  bullion  product  from  ore  and  skimmings  was  $205,101.50; 
and  from  sulphnrets,  $13,797.55 ;  receipts  from  tributors,  mill-tolls,  &c., 
$5,518.12.    The  disbursements  embraced  $76,500  in  dividends  to  atock- 
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holders,  $150,884.70  for  general  expenses,  includiag  mining  and  milling 
labor,  supplies,  salaries  of  officers,  &c. ;  $5,988.08  for  mine  and  mill  im- 
provements and  wood  ranch ;  $3,567.25  for  unpaid  debt  of  the  previous 
year;  and  $2,745.55  for  gain  in  stock  account  and  supplies.  The  re- 
ceiptB^om  all  sources  exceeded  the  disbursements  for  current  expenses, 
mine  and  mill  improvements,  and  wood  ranch,  by  $67,54439.  As  the 
company  paid  their  stockholders  $76,500  in  dividends,  and  liquidated 
'an  unpaid  debt  of  the  previous  year  of  nearly  $3,600,  this  balance  was 
of  course  more  than  absorbed.  In  other  words,  the  result  for  the  year 
may  be  briefly  stated  as  follows : 

Disbursements  for  all  objects '. , S^^!!,  686 

Cash  September  5,  1870 81,^0 

KBcelptsfor  tbe  year - iK4,417 

^      225,807 

Liabilities 13,879 

Against  the  liabilities  the  company  report  assets  in  mine  and  mill  sup- 
plies amounting  to  $21,041,  thus  showing  a  surplus  of  assets,  in  supplies, 
of  $7,162.  The  receipts  since  the  commencement  of  the  new  year,  Sep- 
tember 5, 1871,  aggregate  $3,602.  It  is  expected  that  dividends  will  be 
resumed  in  the  course  of  a  month  or  two.  The  total  amount  of  ore 
raised  was  0,212  tons ;  amount  worked,  9,172  tons ;  leaving  40  tons  on 
band.  The  total  yield  of  ore  worked  was  $205,102,  showing  an  average 
yield  of  $22,25  per  ton,  exclusive  of  snlphnrets.  The  aggregate  net 
profit  of  the  ore  worked  was  $i8,129,  or  an  average  of  $5.25  per  ton. 
The  gross  yield  of  341  tons  sulpburets  worked  was  $21,491 ;  cost  of 
working  the  same,  $7,094;  net  profit  on  same,  $13,798. 

Report  (if  the  Eureka,  Company  for  ike  year  ending  September  30, 1871. 

The  claim  is  at  Grass  Valley,  and  Las  long  been  known  as  one  of  the 
best  gold-quartz  mines  in  California,  though  recently  the  grade  of  ore 
has  unexpectedly  ran  quite  low.  The  report  of  Superintendent  Watt, 
for  the  year  ending  September  30,  shows  17,447  tons  of  quartz  raised. 
The  amount  of  ore  crushed  was  18,560  tons,  in  305  running  days,  with  a30- 
stamp  mill.  On  account  of  a  scarcity  of  water  only  fltteen  stamps  are  now 
used.  The  amount  of  drifting  and  cross-cutting  made  was  950  feet.  The 
main  shai't  is  sunk  849  feet  on  the  ledge,  or  786  feet  vertically,  of  which 
120  feet  was  sunk  and  timbered  during  the  past  year,  besides  retimber- 
ing  120  feet  and  sinking  200  feet  of  winzes.  The  report  closes  with  the 
remark:  "Knowing  that  thefuture  prosperity  of  the  Eureka  minedepcnds 
upon  developments,  I  am  sinking  the  main  shaft  and  driving  the  drifts 
and  cross-cuts  as  rapidly  as  possible." 


Cash  on  Iiacd  October  J,  1870 $84,359 

Bullion 556,951 

Sulpburets 6,104 

Premium  and  diaeount - 2,916 

Miscellaneous 1,378 

Total ■ 651,708 


Dividends  to  stockholders $360,000 

Mining  account 154,551 

Milling  account ., 36,703 
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The  comi)auy  have  no  liabilities.  Their  assets  aggregate  $127,477,  as 
follows : 

Cash  on  baud -- - 525,808 

Oreaud  Bupplies.. a;i,  109 

Mill,  tBtimatud  value 40,000 

Mioo  improvementa,  &o ;!0,000 

Sulphuret  works ^,000 

MoDougal  wsrks --- 4,000 

Wood  ranch,  ICO  acres 1,500 

T»tal  assets -'- 12?.  477 

The  average  yield  of  the  ore  for  the  year  was  $30  per  ton,  and  of  the 
sulplinrets,  $158.23.  There  were  275  tons  of  stdphnrets  worked  during 
the  year.  The  average  cost  of  mining  the  ore  was  $8.82,  and  the  aver- 
age cost  of  milling  $2.02,  or  a  total  of  $10.84,  leaving  a  profit  of  $19.16 
per  ton.  The  average  cost  of  concentrating  sulphureta  was  $15.88,  and 
of  reducing  the  same  $22.16,  or  a  total  of  $38.04,  leaving  a  profit  of 
$120.19  per  ton.  The  net  profits  on  the  operations  of  the  niine  for  the 
year  were  $330,763,  or  nearly  $30,000  less  than  waa  paid  in  dividends, 
showing  a  draft  to  that  extent  on  the  surplus  carried  overfroin  the  pre- 
vious year.  The  mine  went  into  operation  on  the  1st  October,  1865, 
since  when  the  receipts  have  been  $3,382,343,  of  which  $3,362,234  was 
from  bullion  taken  out.  The  disbursements  for  the  same  period  were 
$3,342,495,of  which  $1,694,000  was  in  dividends  to  stockholders,  $133,105 
for  construction,  $1,219,492  for  miningj  milling,  and  other  current  ex- 
penses, and  $295,898  for  mines.  We  annex  the  monthly  dividends  of 
the  company  for  the  last  four  fiscal  years :     ■   ■ 


M...,„ 

,.-... 

,^,.. 
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820,1100 

ai^ooo 
au,ooo 

so!  000 

is 

20,000, 

tan,  000 

£0,000 
30,000 
80,000 

15 

3olooo 

30,000 

30,000 

30;000 
40,090 

30>0 

aoiooo 

'iSD.  000     aG4,  oco 

400,000 

No  diridend  has  been  paid  since  July,  and  there  is  no  immediate 
prospect  of  a  resumption  of  such  disbursements.  On  the  1st  instant 
there  were  85  tons  of  quartz  on  the  surface,  and  950  tons  broken  in  the 
mine,  ready  for  hoisting,  the  value  of  which,  as  put  down  in  the  assets, 
is  $9,129.  The  company  hope  to  crush  sufficient  ore  to  meet  current 
expenses  until  new  bodies  can  be  discovered  and  opened. 
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Eeport  of  the  Idaho  Company  for  the  year  ending  December,  1871. 

Work  duriDg  the  year,  1,057  feet  of  drifts,  79  feet  of  shaft  sank,  145 
feet  of  winze  raised.  The  400-foot  level  waa  thought  to  be  worked  out 
a  year  ago,  but  good  ore  has  since  been  struck  east  of  the  shafts  and 
123  feet  of  length  exposed  on  that  level,  which  promises  as  good  an 
average  as  that  of  last  year. 

The  600  east  level  is  in  460  feet  from  the  shaft,  and  still  in  pay-rock ; 
the  600  west  drift  is  ia  266  feet  from  the  shaft ;  and  the  700  west  drift 
is  in  25  feet  froto  the  shaft. 

The  new  shaft  is  completed  48  feet  up  from  the  200  level,  and  a  small 
workmg  shaft  is  through  to  the  surface. 

The  amount  of  rock  crushed  during  the  year  is  11,133  tons,  of  which 
729  tons  came  from  the  400-foot  level,  1,478  from  the  500  level,  8,382 
from  the  600  level,  C9  from  the  700  level,  and  475  from  the  shaft,  trivine: 
a  total  yield  of—  '  ° 

BaDion  :■■■■■- S38r.,017  90 

Ninety-two  tons  of  Biilphurets 10  041  S:( 

Specimens  and  tailiugs '.'.". 'ago  50 

n  ,.  f.c.  .„  895,355  {)3 

Or  an  average  of  $35.50  per  ton.  . 

The  average  cost  of  mining  and  milling  (not  separated)  was  $10.20 
per  ton.  ' 

EXPESDITUBEe . 

Mill  and  mining  account S113  630  47 

Sulphnreta '.'.'.'.  \'.'.'. '.'/.'..,  4'yi9  CO 

Constmctiou — new  shaft ,__'  11  466  87 

Draio-timnel " \\\          ' ' qg.  or. 

Drifting  350  feet  in  200  level  and  siiikuig  Vs^feet  winze 5  241  oij 

Eepairing account ".."  5' 745  ^j 

Law  expenseain  fiefending  title  to  300  shares  of  atock 14  919  45 

Guneral  account '  13' 5(14  i(i 

Dividentla — §75  per  sliare  on  310  sharea _ \ 23a' 500  00 


Cash  from  last  year-       _ _ _ 811,356  40 

irom  bulhon  on  hajid  last  pear 7  070  18 

Foncteen  tons  snlphurets  on  hand '.'.'.'.'.'.'.  \\  1*446  76 

Proceeds  from  11,133  tons  of  qnartz  omshod  during  the  year Ses'oi?  90 

Proceeds  from  92  tons  of  snlphurets lo'041  33 

Speoimeas  and  taiUnga ;::::;;  '  286  50 

™r. .■ 650  00 

^■^P^fn 13  84 

Charcoal j- 

Pump  column 64  00 

i^w  ^^^'"^f"^"^ ::"."-■":::.'  20000 

J.  W.  Oashwiler 2^500  00 

Total  receipts. -..-. 418,659  56 

li-speuaitures 401,667  16 


Cash  01 


6,973  40 


The  Empire  Company  has  been  busy  for  a  great  part  of  the  year  in 
extending  auderground  workings,  and  the  new  mill  has  not  been  stea'' '" 
run  at  full  capacity.    No  detailed  report  has  been  received.     The  c 

pany  has  obtained  a  United  States  patent. 
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The  ^ew  York  Hili,  one  of  tlie  celebrated  old  mines  of  Grass  Valley^ 
lias  been  re-opened,  after  a  long  period  of  idleness.  This  mine  is  reported 
to  have  produced  in  earlier  years  nearly  $1,000,000, 

The  Daisy  Hill,  Seven-Thirty,  Perrin,  Grant,  and  Sonth  Star  mines 
are  reported  as  actively  operating,  with  favorable  prospects. 

The  Banner  and  Pittsburg  mines  at  Uevada  City  have  also  been 
worked  with  success.  The  latter  mine  was  offered  for  sale  to  an  English 
company,  who  obtained  a  report,  with  reference  to  this  sale,  by  J.  D. 
Hague,  esq.,  which  is  a  model  of  comprehensive  clearness  and  judgment. 
I  extract  the  following  passages,  which  give  a  good  description  of  this^ 
important  property : 

The  Toia  or  lode  on  which  the  Pittsburg  mine  is  worked  crops  oat  upon  tlie  elope  of 
a  hiU-aide  that  rises  just  to  the  right  of  the  road  leading  from  Grass  Valley  to  Nevada. 
The  course  of  the  vciu  corresponda  generally  with  the  trend  of  the  hil!,  being  abont 
northwest  and  southeast;  and  its  ^p,  being  generally  southeast,  at  an  average  incli- 
nation of  43°  from  the  horiaon,  takes  it  m  under  the  Mgher  portion  of  the  hill. 
The  elope  of  the  ground  is  gentle,  or  only  moderately  steep,  and  is  inclined  to  the 
northwest.  That  portion  of  the  surface  which  covers  the  Pittsburg  mining  claim  ia 
cut  by  two  or  three  shallow  ravines  or  water-courses,  which  give  the  profile  of  the 
ground  along  the  line  of  the  vein  an  uneven  character.  The  works  of  the  mine  are 
perhaps  two  or  three  hundred  feet,  more  or  less,  above  the  road  in  the  valley  below ;. 
and  the  Jiill  rises  above  the  mine  to  a  considerably  greater  altitude.  The  country 
beyond  rises  to  the  eastward,  towards  the  summit  of  the  Sierra  Nevada  Mountains. 

The  works  of  the  mine  are  at  the  north  end  of  the  claim.  Tha  newer,  or  north  shaft, 
which  is  sunk  ou  the  inolinatioo  of  the  vein  and  coincides  with  it  in  dip,  is  abont  300 
feet  from  the  north  boundary.  The  ground  north  of  this  shaft,  and  between  it  and 
the  northern  limit,  has  been  developed  to  a  considerable  depth,  and  in  places  worked 
out  close  up  to  the  line.  The  older,  or  sonth  shaft  is  located  at  6C0  feet  from  the  north 
boundary,  measured  on  the  surface ;  but  it  is  so  inclined,  with  reference  to  the  dip  of 
the  Telu,  aa  to  extend  further  and  further  to  the  south,  increasing  the  distance  between 
it  and  the  north  boundary,  or  tha  north  shaft,  by  about  100  feet  horizontally  for  every 
300  feet  sunk.  The  ground  between  these  shafts,  to  the  depth  of  the  537-foot  level,  is 
worked  out.  Sonth  of  the  south  shaft  the  vein  has  not  been  much  developed.  Several 
levels  have  been  driven  a  little  distance,  from  50  to  perhaps  900  feet,  encountering  a 
series  of  breaks  or  faults,  showing  the  ground  to  be  considerably  disturbed  in  the 
neighborhood  of  the  ravine,  shown  on  the  surface.  The  vein  has  thus  &r  been  clearly 
traced  through  three  of  these  fenlts,  and  appears  to  be  somewhat  enriched  by  them, 
as  streaks  of  free  gold  occur  with  greater  frequency  in  their  neighborhood  than 
elsewhere ;  but,  owing  to  various  reasons,  the  developments  have  been  chiefly  made 
on  the  north  end.  The  length  of  vein  developed  by  the  work  thus  described,  measured 
from  the  north  boundary  to  the  south  end  of  the  mine,  is  about  800  or  900  feet ;  and 
the  depth  already  reached  in  the  north  shaft  is  783  feet.  The  vein  has  been  opened 
slightly  both  on  the  north  and  south  extensions  of  the  Pittsburg  mine ;  but  either  for 
want  of  capital  on  the  part  of  the  owners,  or  for  other  reasons,  has  not  been  roach 
developed.  Our  knowledge  of  its  oharacteristio  features  is  therefore  based  on  obser- 
vations made  within  the  limits  above  mentioned.  The  vein  is  inclosed  in  a  hard, 
greenstone.  This  rock  ia  usually  fine-graioed,  compact,  and  of  homogeneous  charac- 
ler,  but  slaty  enough  in  structure  to  cleave  or  break  well  on  blasting.  The  walla  of 
the  vein  are  pretty  well  defined ;  the  foot-wall  especially  so.    They  are  readily  distin- 

fiiahed  and  followed,  even  where  the  vein  is  pinched  to  a  mere  seam  in  tbickness. 
heir  course  is  about  northeast  and  southwest,  and  is  tolerably  regular,  though  curv- 
ing here  and  there  in  one  direction  Or  the  other.  The  dip  varies  also  in  difl'erent 
places,  but  has  an  average  inclination  to  the  southeast  of^  43°  from  the  horizon. 
The  vein  itself  is  a  clear,  hard,  compact  seam  of  white,  or  bluish-white  quartz,  carry- 
ing some  free  gold  and  considerable  quantities  of  gold  bearing  iron  pyrites.  The 
qnartB  is  usually  separated  from  the  walls  by  a  thin  layer  of  clay  or  "  gouge.a  The 
thickness  of  the  vein  is  variable.  The  walls  sometimes  approach  each  other  closely, 
pinching  the  vein  to  a  mere  seam,  and  again  expand  to  a  width  of  three  or  font  feet. 
In  aome  places  they  are  five  or  sis  feet  from  each  other,  but  in  sueh  eases  there  is 
usually  a  mass  of  country-rock  included  between  two  separate  seams  of  quartz.  The 
average  thickness  of  the  vein  is  estimated  by  the  mining  captain,  who  has  been  work- 
ing the  mine  daring  several  years,  at  18  inches,  I  do  not  think  this  unlikely,  although, 
•  for  aafety,  I  prefer  to  estimate  it  at  12  or  15  inches  in  thickness.  The  diatribntion  of 
the  gold  in  the  quartz,  if  not  entirely  uniform,  is  somewhat  remarkable,  in  so  far  that 
all  aie  quartz  of  the  vein  ia  considered  aa  milling  rock.  None  of  it  is  r^eoted,  but 
every  pound,  apparently,  is  taken  out  and  sent  to  the  mill  for  crushing.     In  fact,  tho 
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old  dumps  are  now  being  overhauled  for  the  purpose  of  aeleotiug  eucSi  pieces  of  tmIii- 
rock  as  have  escaped  the  ore-Borters  in  past  time.  It  also  appears  from  tlie  old  work- 
ings  in  the  inine,  that  all  or  nearly  all  the  ground  in  that  portion  of  the  mine  that 
has  been  worked  liaa  heen  Bt-oped  out,  indicating  that  tbe  pinches  in  the  vein,  or 
conrses  of  poor  rock,  are  of  comparatiToly  small  extend.  This  accords  with  the  state- 
ments of  the  mining  captain,  who  says  that  the  pinches  or  contractions  in  the  vein 
are  seldom  more  than  a  few  feet  in  horizontal  meaeurement,  while  the  expanded  por- 
tions of  continuoaa  quartz-vein  are  very  much  greater,  in  one  case,  in  the  south  end 
of  the  mine,  over  200  feet.  It  has  therefore  been  the  custom,  even  where  the  vein  is 
pinched,  to  carry  the  stopes  through,  as  there  are  sometimes  small  bnnciies  of  quartz 
found  within  those  areas  rich  enough  to  pay  for  the  work.  The  free  gold  in  the  quartz 
is  sometimes  though  not  everywhere  visible.  The  sulphuret  or  pyrites,  with  which 
m.uch  of  the  gold  is  associated,  is  generally  present  in  greater  or  leas  quantities 
throughout  the  vein.  Sometimes  it  is  sparsely  distributed  in  bunches  or  speoka,  and 
in  other  places  it  forms  solid  seams  of  several  inches  in  thickness.  The  vem  and  its 
inclosing  rook  are  both  hard.  This  condition  increases  the  cost  of  mining  somewhat, 
though  there  is  some  compensation  in  the  diminished  cost  of  timbering.    Work  is 

fenerally  done  by  tbe  day,  but  when  contracted  for  it  costs  aa  follo'ws  :  Drifting, 
4.50  to  pO  per  foot ;  sinking  shafts,  129  per  foot ;  sinking  wiaaes,  %1  to  $D  per  foot ; 
stoping,  from  $12  to  $20  per  fathom. 

After  a  description  of  the  undetground  workings,  the  condition  of 
the  different  stopes,  and  the  several  blocirs  of  ground  available  as 
reserves,  Mr.  Hague  continues: 

Taking  13  feet  of  solid  vein  as  equal  to  one  ton  of  2,000  pounds,  and  assuming  the 
thickness  of  the  vein  over  all  this  area  will  aver^^  13  inches,  or  one  foot,  wo  have  as  the 
number  of  tons  available  from  this  ground,  l()4,IJ0O  cubic  feet,  divided  by  13,  equal  to 
12,715  tons.  This  amount  is  increased  to  nearly  16,000  tons,  if  we  assume  an  average 
thioknesaof  15  inches;  or  to  over  19,000  tons  at  an  average  thickness  of  18  inches. 
The  probable  yield  or  value  of  the  reserves  will  be  discassed  further  on.  Of  the  ground 
beyond  these  reserves  but  little  can  be  afSrmedinadvanceof  development,  except  that 
all  the  indications  of  its  value  are  very  favorable.  The  vein  at  the  bottom  of  tbe 
mine  appears  as  well  as  ever,  and  affords  satisfactory  evidence  of  continuance  in  depth. 
In  the  ground  south  of  the  slides  but  little  work  has  so  far  been  done,  but  the  qnartz 
haa  been  rather  richer  in  theirvicinity'than  on  the  ^erage  elsewhere  in  the  mine. 
Bree  gold  is  said  to  occur  frequently.  On  the  surface,  also,  it  is  said  that  the  ravines 
fumiSied  rich,  dirt  for  washing  np  as  high  as  the  crossing  of  the  vein,  indicating  that 
the  source  of  the  gold  so  obtained  was  in  the  vein  near  and  south  of  the  slides.  More- 
over, a  tunnel  was  driven  years  ago  into  the  vein  from  the  snrfaoe,  and  is  reported  to 
have  found  a  good  lode ;  it  is  now  filled  np  and  inaccessible.  These  conditions  all 
indicate  that  the  south  end  of  the  mine  will  be  found  productive ;  and  it  is  accepting 
nothing  more  than  an  ordinary  mining  risk  to  assume  that  the  vein  will  be  found 
there  in  place  and  valuable. 

The  equipment  of  the  mine  is  excellent,  and  amply  snfBcient  for  greater  duty  than 
hitherto  required.  The  drifts  are  sufEciently  timbered,  and  are  furnished  with  tram- 
ways tferoughout.  Both  the  shafts  are  provided  with  double  tramways,  (wooden 
BtriDgers  with  iron  baud  1|  inch  wide  by  J  inch  thick ;)  each  shaft  is  14  feet  long  by  5i 
or  6  feet  high,  furnished  with  substantial  footways  and  with  abundant  space  for  the 
pumps,  which  are  well  set.  In  the  north  shaft  the  water  is  raised  irom  the  bottom  of 
the  mine  by  a  6-inch  drawlift  to  the  537-foot  level,  and  thence  by  a  6-inch  plunger- 
pump  to  the  34G-foot  level,  where  it  is  allowed  to  run  across  to  the  south  shaft.  la 
that  shaft  the  water  is  raised  from  the  bottom  by  a  6-inch  drawlift  to  the  345-foot 
level,'  and  thence  with  the  water  coming  from  the  nort.h  ehaft  by  a  10-inch 
drawlift  to  the  surface.  The  mine  is  comparatively  dry,  and  the  pumps  only 
run  a  portion  of  the  time.  The  10-inch  drawlift  in  south  shaft,  which  raises  all 
the  water  from  the  mine,  runs  on  a  3-foot  stroke,  *i  strokes  per  minute.  The  pump- 
rods  are  well  put  together,  and  the  bobs  and  ,other  appurtenances  are  provided  in  a 
workmaidike  manner.  The  North-Hoisting  Works  comprise  two  engines,  one  for 
pumping  and  the  other  for  winding.  The  former  is  10  inches  by  24  inches ;  it  drives 
the  puimw  by  means  of  a  wheel  and  pinion  and  oscillating  bob;  it  also  drives  a  fan- 
blower  for  ventOation.  The  hoisting-engine  is  12  inches  by24  inches,  and  drives  two 
reels,  about  5  feet  diameter,  by  means  of  friction-gearing.  Thereels,  ordrums,are  fur- 
nished, one  with  S  inch  iron-wire  rope;  the  other  with  i  inch  steel-wirerope, sufficient 
for  but  little  more  than  present  depth  of  shaft.  The  two  engines  take  steam  from  one 
16-fo6t  boiler,  (tubular,)  43  inches  in  diameter.  Connectedwitt  the  works  of  this  shaft 
is  the  blacksmith's  shop.  The  north  shaft-house  is  300  or  400  feet  fium  the  south  shaft- 
house  and  mill.  A  level  trestle-work  and  tramway  leads  from  the  mouth  of  the  shaft 
to  the  mill,  by  means  of  which  the  Cars  raised  from  the  north  shaft  arerunovcr  to  the 
miU,  delivering  the  ore  at  the  rock-breaker.     The  South  Shaft  Hoisting- Works  are  fur- 
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iiished  with  aa  engine  12  inches  by  SM  inches,  which,  driyea  the  pnmps  in  that  slmft,  twi> 
friction-wheels  winding  Manila  ropos,anda  fewfor  ventilating  the  south  drifts.  This 
L-ngine  takes  steam  from  two  tnbular  boilers  16  feet  long  by  48  inches  in  diameter,  which 
also  supply  steam  to  the  engine  driving  the  stamp-mill.  This  last-named  engine  is 
12  inches  by  24  inches,  and  is  placed  in  the  same  room  with  the  hoisting-engine,  and 
under  tte  eare  of  the  same  driver.  The  houses  covering  these  worlis  ore  substantial 
wooden  buildings,  Bpaciona  and  well  adapted  to  their  purpose.  The  mill  is  connected 
with  the  south  sliaft,  and  is  conveniently  located  with  reference  to  the  snpgly  of  ore. 
It  contains  a  Blal;e's  rocli-breuker,  10  stamps,  in  'Z  batteries  of  5  each,  weighing  650 
ponnds  per  stump,  dropping  10  inches  80  times  per  minute.  The  crnshed  rock  is  dis- 
chaised  through  panchod  sheet-iron  screens,  and  the  capacity  of  the  stamps,  with  tho 
■screen  now  in  use,  is  estimated  at  little  over  1^  tons  per  day  per  stamp,  or,  say,  16  tons 
per  day  for  10  stamps.  Amalgamation  is  carried  on  in  the  battery,  where  about  one- 
rhird  o'f  fJie  product  ia  obtained.  Beyond  that  are  amalgamated  copper-plated  aprons 
6  feet  long;  and  further,  tables  or  slnicea  l(i  feet  long,  likewise  provided  with  copper 
plates,  over  which  the  pulp  passes  to  the  "Enretaamalgamators,"  of  which  there  are 
two.  The  bulk  of  the  amalgam  .produced  comes  from  tlie  copper  plates  of  the  aprons 
iind  tables,  only  a  small  portion  being  found  in  the  amalgamators.  Leaving  these, 
tho  pulp  passes  on  to  ooncentrating-ties  or  sluices,  in  which  the  sulphurets  are  saved 
or  cleaned;  thence,  bejond  tho  mill,  to  a  abed,  where  this  operation  is  repeated;  and 
linallythe  tailings  are  worlied  in  around  buddle,  for  the  purpose  of  saving  the  sul- 
phurets. These  are  collected  and  sold  to  the  Cblorination  Worlis.  The  product  in 
sulphurets  averages  20  tons  per  month,  worth  about  S95  per  ton,  less  $35  for  cost  oi 
treatment,  (ohloriuation.)  The  cost  of  milling  ia  placed  at  |3,25  pec  ton.  The  process 
umployedinmillingis  the  same  iu  its  general  features  as  that  usually  emploj^ed  in 
sold-quarta  mills  in  California,  although  the  details  of  the  methods  in  use  vary  in  dif- 
Forent  mills.  It  would  be  impossible  to  say,  without  sume  esperimeuta  or  closer  or 
longer  observation  of  the  resulta  obtained,  whether  its  efficiency  can  be  increased  or 
not ;  but  it  is  not  improbable  that  careful  study  might  improve  the  operations  of  the 
mill,  cither  in  the  amalgamation  of  the  free  gold  or  in  the  concentration  of  the  sul- 
phurets. The  mill  is  well  built,  compact,  and  substantial;  the  stamps  are  in  good 
'irder,  and  well  put  up.  The  power  provided  is  ample  for  twenty  stamps,  and  might 
possibly  lie  made  sufficient  for  thirty;  though  this  would  be  doubtful,  especially  if  any 
liusiliary  machines  requiring  power,  such  as  concentrating  or  grinding  appliances, 
were  added  to  the  mill.  The  buUding  is  spacious,  light,  and  convenient,  and  fur- 
nished with  retorting  and  meltihg  furnaces.    The  additional  stamps  can  be  very  co"- 


B  of  the  building.  The  cost  ef  supplyin™  new  stamps  and.  putting  them 
IU  ruuning  order  would  probably  be  from  $1,200  to  11,500  per  stamp,  assuming 
no  extraordinary  expenses  for  increase  of  power  or  building.  Two  thousand  dollars 
\>er  stamp  is  a  fait  estimate  for  a  new  quartz-mill  in  that  part  of  the  State,  including 
building,  power,  and  all  ordinary  appurtenances.  I  think  81,508  per  stamp  would  prob- 
ably cover  tho  cost  of  adding  twenty  stamps  to  tho  Pittsburg  mill.  •  1  .  * 
The  net  proceeds  actually  received  during  this  period  by  the  present  owners  are  as 
follows:  Product,  jS88,197.59;  espenditures,  {821,019.19;  net  receipts, ^(67,178.40;  iu 
addition  to  which  the  amount  of  real  profits  that  may  be  regarded  as  applied  to  other 
purposes,  as  before  noted,  is  $15,000 ;  making  in  all,  say,  $83,000.  The  tbregoing  ac- 
counts cover  23  months.  During  tho  last  12  months  the  profits  appear  to  have  l>een 
somewhat  larger  than  during  tho  preceding  eleven  montlis,  although  the  accounts  for 
each  month  are  not  so  closSy  separated  as  to  show  exactly  the  work  of  any  given 
period.  As  nearly  ns  can  be  ascertained  from  tho  books,  the  bullion  receipts,  from  Au- 
gust 1, 1870,  to  August  1, 1871,  amount  to  $160,269.06 ;  and  the  expenditures  for  same 
time  to  $119,408.41 ;  leaving,  as  net  receipts,  840,860.65.  And  as  the  larger  portion  of 
the  expenditure  for  opening  ground  in  advance,  and  for  accumulating  supplies,  has 
been  made  during  this  past  year,  it  follows  that  the  real  profits  have  been  between 
$45,000  and  $50,000.  It  therefore  appears  that  the  profits  of  ten  stamps  during  the 
pastyearhave  been  between  £9,000  aud  £10,000;  and,  assuming  the  same  relation  of 
cost  and  yield  for  thirty  stamps,  the  expected  profits  might  be  from  £35,000  to  £30,000. 
'  *  *  •  I  folly  concur  in  considering  the  property  one  of  established  value, 
and  one  which  promises  to  sustain  a  high  reputation  m  the  future.  Its  locality  and  sur- 
roundings are  all  fevorable.  Its  equipment  both  for  mining  and  milling  is  excellent.  The 
lodeisw^l  defined  and  productive;  its  average  thickness  is  from  12  to  16  inches,  and  there 
iire  no  present  indications  of  any  diminution  either  in  size  of  vein  or  yield  of  ore.  The 
yield  of  the  ore  I  place  at  $36  per  ton.  The  cost  per  ton  I  find  to  have  been,  during  two 
years  past,  Ji^75 ;  and  basing  an  estimate  on  these  results,  I  allow  a  future  profit  of 
sjlO  per  ton.  The  developed  reserves  are  sufficient  to  supply  a  30-8tamp  mill  at  least 
one  year  and  perhaps  more.  It  has  been  already  shown  that,  taking  the  vein  at  12 
inches  thick,  the  ore  in  sight  may  be  estimated  at  12,700  tons,  and  the  net  value  of 
xhk  at  $10  per  ton  would  Ije  §127,000.  A  greater  ■thickness,  say  of  15  or  IS  incheH, 
would  increase  tliia  value  to  8160,000  or  3190.000:    The  undeveloped  reserves  iu  the 
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south  groanil  aud  t!ie  pvoposotl  nortb  extuneion  give  promise  of  large  auppliea  of  ort>. 
for  the  future.  •  •  »  ^j,g  principal  reaaoii  for  so  high  costs  of  workiog  is 
that  the  rook  is  hard  anil  the  vein  is  BmuiL  I  do  not  place  the  uverage  thickness  of 
the  vein  at  over  18  inches,  and  basemyestitnateof  reserves  on  a  thickness  of  12  inciies, 
and  us  about  4  feet  thickness  of  ground  mnst  be  broken  in  mining,  it  is  obvious  that 
it  costs  two  or  three  timea  as  much  per  ton  of  quartz  obtainetl  to  irork  a  IS-inch  or 
16-Lnch  vein  as  it  wonld  U>  work  a  3  or  4-foat  vein. 

The  report  concludes  with  a  frank  recommendation  of  the  purchase 
of  the  property ;  but  its  statements  were  not  sufBciently  extravagant  to 
suit  the  speculative  taste  of  the  "  promoters,"  and  the  sale  fell  through. . 

Eureka  district,  Nevada  County,  is  situated  twenty-two  miles  east  of 
Nevada  City,  at  an  elevation  of  6,000  feet  above  sea-level.  The  veins 
here  are  numerous  and  welt  defined.  Most  of  them  are  in  granite.  The 
district  is  now  yielding  large  amounts  of  gold,  and  is  of  sufficient 
importance  to  deserve  a  personal  visit  and  detailed  description,  but 
this  was  impracticable  this  year. 

The  owners  of  the  Lindsey  ledge,  between  Fall  and  Diamond  Creeks, 
are  running  their  ten  stamps  on  $20  rock.  They  have  a  ledge  12 
feet  wiJe,  aud  all  the  rock  pays.  The  company  will  fenlarge  their  mill 
next  spring,  and  add  ten  more  stamps.  An  offer  of  §100,000  has  been 
refused  for  the  mine. 

The  Jim  mine,  about  three  miles  south  from  Eureka,  Is  being  system- 
atically developed.  A  tunnel  was  commenced  last  spring  1,000  feet  distant, 
and  below  the  old  incline  shaft.  This  tunnel  has  been  run  into  the  hill 
600  feet,  and  recently  struck  the  ledge,  which  is  twenty  Inches  thick, 
and  prospects  well  in  free  gold  and  good  sulphurets.  This  wiuter  a 
drift  will  be  run  on  the  ledge  from  the  tunnel  to  the  old  incline,  a  dis- 
tance of  500  feet.  This  will  develop  the  mine  thoroughly,  and  open  an 
immense  quantity  of  ore,  as  the  "  backs  "  from  where  the  tunnel  strikes 
the  ledge  are  225  feet  from  the  surface,  and  they  increase  in  depth 
toward  the  bottom  of  the  old  incline,  to  which  point  the  drift  is  to  be 
run.  Atthe'latter  point  the  ledge  will  be  275  feet  from  the  surface. 
For  a  period  of  nine  months,  rock  near  the  surface  averaged  $^0  a  ton, 
and  $1,000  a  stamp  for  each  mouth.  On  account  of  the  severity  of  the 
winter  at  the  mine,  the  mill  will  not  commence  crushing  ore  before  next 
May  or  June. 

The  Erie,  another  mine  of  prominence,  has  paid  dividends  during  the 
greater  part  of  the  year. 

The  county  assessor,  in  his  report  to  the  surveyor  general,  thus 
sums  up  the  situation  in  respect  to  quartz  miuing :  "  In-  quartz  mining 
a  general  prosperity  is  shown.  Some  mines  of  that  kind  fail,  or  seem 
to  fail,  but  on  the  whole  the  business  is  remarkably  prosperous.  Es- 
pecially is  this  the  case  in  Grass  Valley  district.  In  that  district  many 
quartz  mines  which  have  been  idle  for  years  ace  now  being  worked, 
with  prospects  of  good  results,  while  only  one  noted  mine  has  failed  to 
continue  paying  large  dividends.  In  the  case  of  the  one  large  mine 
which  has  ceased  to  yield  gold  in  paying  quauttties,  work  is  beingprose- 
cuted  with  vigor,  and  with  eveiy  indication  that  ijs  old  prosperity  will 
be  restored," 

TUBA  COUNTY. 

This  county  is  celebrated  for  its  "dead  rivers,"  and  the  extensive 
mining  operations  which  have  of  late  years  been  undertaken  for  the 
purpose  of  their  development,  and  the  great  yield  of  gold  which  fol- 
lowed these  operations  and  will  contiune  for  many  years.  These  who 
feel  an  interest  in  this  class  of  miuing  and  the  phenomena  of  the  dead 
rivers  in  this  county  are  referred  to  pages  64  to  07  of  the  Mining  Com- 
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miasioiier's  Report  for  1870,  and  pages  68  to  72  of  the  Report  foe  1871, 
wliere  the  gigantic  enterprises  for  the  development  of  the  old  chiinnels 
at  SmartsviUe  are  fully  described.  A  correspondeut  says  of  this  lo- 
cality: 

Tliu  gravel  miues  of  tliis  sectioii  are  regarded  as  the  richest  in  the  State,  and,  Id  fact, 
ill  tb«  world,  ■which  idea  is  very  naturally  obtained  from  the  anccees  atteiiding  thdc 
<>|ietations.  Bnt  thia  idea  is  to  a  great  degree  erroneous.  The  esteut  of  these  mines 
is  exceedingly  limited,  and  the  yield  per  cnbic  yard  is  not  extraordiaary.  Indeed, 
there  are  probably  thonsands  of  acres  of  gravel-beds  iu  California  cfjiiatly  as  rich,  and 
110  doubtmany  that  wonldyleld  more.  But  the  great  secret  underlyiDg  the  proht  of 
these  operations  is  in  the  bonntiful  supply  of  water  at  their  commanil.  The  Excelsior 
Can^  Company,  that  supplies  nearly  all  the  demands,  is  a  consolidation  of  five  com- 
panies, whose  works  have  been  projected  from  time  to  time  since  18&1.  The  company 
now  has  three  ditches  running  &om  the  South  Yuba  and  Deer  Creek,  which  fnrnish 
all  the  water  for  which  they  are  called  upon,  while  the  Nevada  Beservoii  Bitch  Com- 
pany, having  its  source  at  Wolf  Creek,  brings  in  large  volumes  in  the  wioter  and 
spring  months,  most  of  which  is  nsed  in  the  Mue  Point  and  Smaitsville  Consolidated 
claims.  The  works  now  owned  by  the  Excelsior  Company  cost,  originally,  close  upon 
a  million  dollars.  Of  course  they  could  he  constructed  cheaper  now — perhaps  for  half 
the  amount — yet  this  is  the  amount  of  capital  that  has  been  expended  in  the  works  of 
this  company  alone,  and  npon. which  a  fair  iatere«t  is  sought. 

Within  the  past  year  work  has  been  vigorously  prosecuted  at  Smarts- 
viUe and  Timbnctoo,  and  further  tip  in  the  county,  at  Camptonville,  on 
the  hydraulic  and  cement  ground.  There  is  hut  little  quartz  in  the 
county,  most  of  the  mines  of  this  character  ha.ving  proved  failures.. 

The  Union  Hydraulic  Mining  Company  of  San  Francisco  are  engaged 
in  opening  valuable  ground  at  Park's  Bar.  It  is  believed  to  be  the  same 
channel  as  that  found  at  Smartsville  and  vicinity,  on  the  opposite  side 
of  the  river,  the  latter  having  cut  through  it. 

The  different  claims  have  been  worked  in  a  small  way  for  fifteen  years. 
Water  has  been  furnished  by  two  ditches  taking  the  water  from  Dry 
Creek,  which  is  quite  a  large  stream  in  the  winter  time. 

The  present  company  have  purchased  aU  the  claims,  giving  them 
fully  l(iO  acres  of  gravel-bank,  averaging  over  100  feet  deep,  all 
of  which  prospects  well,  portions  giving  as  high  as  60  cents  and  $1  to 
the  pan.  The  company  have  just  completed  a  cut,  from  10  to  20  feet 
deep,  fully  one  mile  in  length,  and  will  soon  have  a  four-foot "  flume." 
They  will  commence  washing  with  two  eight-inch  pipes  as  soon  as  the 
rains  commence,  and  expect  fully  as  good  returns  as  are  obtained  on 
the  opposite  side  of  the  river. 

The  completion  of  the  tunnel  of  the  Blue  Point  Gravel  Company, 
■which  developed  the  great  value  of  that  portion  of  our  mining  territory 
lying  on  the  Old  River  channel,  {nearly  three  miles  of  which  is  well 
defined,)  is  one  of  the  most  important  additions  to  the  mining  interest 
of  this  section  and  to  the  State.  This  tunnel  is  2,270  feet  in  length,  and 
was  three  and  a  half  years  building,  ata  coat  of  $146,000.  Two  thousand 
kegs  of  powder  were  exploded  in  one  blast  in  opening  the  mine. 
The  depliti  of  the  mine  from  surface  to  bed-rock  is  73  feet.  The  tunnel 
is  35  feet  below  bed-rock,  coming  up  into  the  mine  on  an  incline. 
After  firing  the  blast  and  opening  a  side  incline,  1,000  inches  of  water, 
at  a_coat  of  $100  per  day,  were  turned  on  the  pulverized  mass  of  gravel, 
and  after  49  days'  washing,  100  boxes  of  the  head  of  the  flume  were 
cleaned  up,  realizing  $43,000.  Then,  after  working  41^  days,  the  flnme, 
where  cleaned  up  the  entire  length,  produced  $73,000,  at  a  cost  of 
$12,190.  From  the  fairest  estimate,  this  company  has  about  1,400  days' 
washing,  that  will  average  $1,000  per  day. 

The  Smartsville  Hydraulic  Mining  Company,  whose  mining  ground 
adjoins  that  of  the  Blue  Point  Company  on  the  east,  have,  for  three 
years  past,  been  washing  off  the  upp^  strata,  so  as  to  be  certain  of  the 
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course  of  the  Old  Itiier,  preparatory  to  opening  at  auotber  point.  The 
last  year's  work  lias  developeiil  some  2,000  feet  of  the  channel  as  being  on 
the  Smartsville  Company's  claims,  and  shows  equally  as  good  as  any 
that  has  been  worked  in  the  Blue  Point  Company,  adjoining. 

The  Bine  Gravel  Company,  lying  west  of  the  Blue  Point  Company, 
are  running  a  lower  tunnel,  their  first  one  not  being  deep  enoagh'  to 
work  the  old  channel  to  the  bottom.  This  tunnel  is  1,800  feet  in  length. 
About  180  feet  remain  to  be  finished,  which  will  require  some  eight 
months  to  complete  it. 

West  from  this  is  the  Pittsburg  and  Ynba  Eiver  Mining  Company. 
They  have  suspended  work  upon  the  upper  strata  preparatory  to  running 
a  tunnel  to  work  the  Old  Eiver  channel. 

Next  west  from  this  is  the  Eosebar  Mining  Company.  During  the 
past  year  they  have  been  washing  oif  the  upper  strata.  Tliey  have 
commenced  a  bed-rock  tunnel,  which  will  be  some  1,800  feet  in  length 
before  reaching  the  old  channel. 

Next  west  from  the  Eosebar  comes  the  Pactolus  Gold  Mining  and 
Water  Company.  This  company  have  their  tunnel  nearly  completed. 
They  have  put  down  their  shaft  in  the  Old  Eiver  channel  preparatory 
to  opening  their  mine.  The  prospects  from  shaft,  ate  fully  equal  to 
the  gravel  being  washed  in  the  Blue  Point.  Their  tunnel  brings  them 
into  the  chanuel  100  feet  below  the  present  working  level,  and  the 
extent  of  their  mining  ground,  their  receipts  from  working  the  upper 
strata  and  the  prospects  from  the  shaft,  to  be  connected  with  the  tunnel, 
point  this  out  as  a  mine  of  gre>it  importance  to  this  vicinity,  the  conntv 
and  State. 

Next  w^t  is  the  Babb  Company  mine.  The  entire  length  of  this 
mine  is  on  the  Old  ^iver  channel,  some  1,400  feet,  and  it  is  the  only  mine 
which  has  been  worked  to  the  bed-rock.  The  upper  stratum  is  worked 
off  in  two  benches,  when  a  stratum  of  very  hard  cement  and  gravel  is 
found  on  the  bed-rock,  varying  from  three  to  eight  feet  in  thickness. 
This  stratum  has  usually  been  worked  off  with  the  npper  strata,  but 
during  the  past  year  has  been  left  and  worked  through  a  cemeat-mill, 
paying  from  $2.50  to  $6  per  ton,  from  fifty  to  seventy  tons  per  day 
being  crushed  at  an  expense  of  about  $70.  This  company  is  owneJl 
by  the  same  parties  as  the  Pactolns  mine,  but  in  different  propor- 
tions. These  comprise  the  only  mines  in  this  vicinity  now  operating. 
There  are  two  tunnels  which  have  been  completed  during  the  past 
year— the  Blue  Point  and  Pactolus;  in  progress  two — Blue  Gravel 
and  Eosebar  Company;  in  contemplation,  Pittsburg  and  Ynba  Eiver. 
The  condition  and  prospects  of  the  mines  are  verv  encouraging. 
The  product  of  bullion  cannot  be  ascertained,  each  company  keeping 
their  affairs  very  close  on  account  of  heavy  taxation.  The  amounts 
named  are,  however,  correctly  given.  There  is  not  a  quarts-mill  running 
in  the  county.  Wages  in  the  neighborhood  above  spoken  of  are  $3  to 
$3.50  per  day;  three  miles  from  there,  $2.50. 

The  district  is  all  gravel  and  hydraulic  mining,  {except  the  lower 
stratum  spoken  of  in  the  Babb  company.)  Area  of  ground  being  worked, 
100  acres;  extent  of  gravel-deposit,  1,000  acres,  varying  in  depth  from 
50  to  600  feet.  The  yield  per  cubic  yard  of  hydraulic  ground  varies 
iirom  a  few  cents  to  as  much  as  $3.  Very  often  the  surface  part  of  the 
bank  will  contain  no  gold;  then  a  pay  stratum  is  met  with,  and 
the  value  of  the  yard  depends  upon  the  hardness  of  the  gravel  and  the 
ease  with  which  it  will  wash.  Gravel  has  been  washed  worth  less  than 
30  cents  per  yard,  still  it  has  paid  $400  per  day. 

The  ilhmov'l  (IrH!  tit  timttrfuriUe.—A.  correspondent  of  thu  Mining  and 
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Scientilic  Press  famialies  the  following  particulars  of  the  -work  aet;om- 
plished  on  the  tunnel  of  the  Blue  Gravel  Company : 

The  tnnnol  in  question  is  to  bo  1,563  feet  long,  8  feot  liigh,  auii  C>  feet  wiile.  .Ureadv 
(Jnly,  ISTl)  1,285  feet  liave  been  cut  hj  hand  in  three  yeais,  at  a  cost  of  J40,(W0. 
Eight  men  were  employed  In  the  worlc  daily,  making  about  one  foot  per  day,  at  a  cost 
of  about  $40  per  foot,  blasting  with  black  jpo^der.  The  diamond-tin U  macldne  bm 
now  cut  5fy  feet,  with  the  aid  of  two  men  in  tbe  tunnel  to  operate  it.  The  motive- 
power  is  compressed  air,  supplied  fl:om  a  15  horse-power  engine  at  tile  mouth  of  the 
tunnel.  Thti  bore-boles  are  14  inches  in  diameter  and  30  to  DO  inches  deep.  Giant 
powder  ia  nsed,  being  ftred  by  an  electric  fnae  and  battery.  During  a  space  of  4^ 
tlays,  accurate  ohaervations  and  estimates  of  cost,  work  done,  &c.,  were  made.  Daring 
this  time,  11  feet  ^  inches  of  tunnel  were  cut  tbrongh  the  hard  syenite  bed-rat^,  ran- 
ning  out  the  debris  1,520  feet  from  the  fice  of  the  tunneL  In  this  work  7  nftis  were 
made  vith  the  drill,  (and  7  blasts,)  8  to  13  holes  being  borod  at  each  run,  and  73  holefi 
being  driven  in  nil.  These  holes  varied  in  depth  aom  2^  to  4J  feet.  To  mt^  one 
foot  of  tunnel  6J  by  9J  feot,  by  hand-drilling  as  before  done,  reqnired  about  30  holes 
or  from  300  to  330  holes  for  the  lineal  distance  of  11-J  feet,  while  with  the  diamond 
driUandgiant  powder  only  72  holes  were  required.  During  the  last  40  feet  not  a  hole 
was  drilled  by  hand,  noi  a  steel  drill  nsed.  During  the  109  hours  (4^  days)  named,  50 
hours  were  consumed,  in  ninning  out  the  rock,  leaving  58  hours  for  boring,  traveling 
to  and  from  meals,  &c.  The  average  rate  of  boring,  therefore,  was  nearly  3.4  inches 
per  hour ;  or,  of  boring,  rnnning  out  rock,  &c.,  nearly  1.3  inches  per  honr.  Or,  the  tun- 
nel was  run  in  at  the  rate  of  2.6  feet  per  day,  while  bofore  only  1  foot  was  made.  The 
electric  fhaes  and  battery  were  ftimlsihed  by  the  Electrical  Constriiction  and  Mainten- 
ance Company,  of  San  Pranoisco.  The  battery  was  placed  about  800  feet  from  the  face 
of  the  tnonel,  in  a  convenient  place,  and  the  charges  were  exploded  without  a  single 
failure.  One  great  advant^e  tonnd  by  blasting  by  electricity  was  ijiat,  while  10  to 
20  holes  of  giant  powder  ^re  fired  simultaneously,  and  while  the  effect  was  greater 
than  where  a  powder-fnse  was  nsed,  the  offensive  sniell  was  much  less.  This  last  is 
agreed  to  by  all  the  workmen.  With  tbe  electric  fuse  but  little  or  no  difQcuIty  was 
experienced  Ju  this  respect.  It  ia  thought  that  the  offensive  odor  is  caused  by  the 
combinations  formed  by  the  combustion  of  the  black  powder  and  nitro-glycerine. 

The  cost  of  running  the  11^  feet  of  tunnel,  including  oil,  wood,  and  all  OMier  expenses, 
excepting  the  interest  ou  the  cost  of  the  machine,  amonnted  to  $24.01  per  foot,  being 
about  three-q^narters  of  the  cost  of  hand-labor,  while  tbe  work  progresses  nearly  three 
times  as  fast.  It  is  thought  that  these  expenses  can  be  tedttced  still  further.  The 
saving  of  time  by  tlio  speedier  completion  of  the  tunnel,  elGicts  an  important  item  in 
the  economy  of  the  enterprise. 

Since  the  above  was  written  the  use  of  compressed  air  has  be«u  su- 
perseded as  a  motive- power,  and  a  new  appliance  of  water-power  adopted. 
We  refer  the  reader,  for  a  description  of  this  improvement,  to  the  mat- 
ter under  the  head  of  " Eoek-di'illing  Machines"  in  this  report. 

BUTTE   COUSTY. 

This  county  has  valnable  mining  interests  both  in  quartz  and  gravel. 
The  foot-hills  near  the  Sacramento  Valley  were  formerly  very  estensively 
worked  as  placers,  but  are  now  considered  exhausted.  From  a  late 
number  of  the  Oroville  JEtecord  we  learn  that  some  very  promising 
ledges  containing  gold  and  silver  ore  have  been  discovered  on  the 
upper  waters  of  the  Feather  Eiver,  near  the  dividing  line  between  Butte 
and  Plumas  Counties. 

"  These  ledges,"  says  tbe  Kecord, "  are  of  recent  discovery,  and  tbe  sil- 
ver ore  wehaveseen  promises  as  well  as  the  famous  silver  mines  at  JJevada. 
They  are  near  the  head  of  Big  Kimshew  and  Philbrook  Valley.  A  new 
mining  district  has  been  tormed,  under  the  name  of  Golden  Summit 
district,  and  rules  and  regulations  adopted.  The  silver  ledge  is  fifteen 
feet  in  width.  A  shaft  has  been  sunk  to  the  depth  of  only  some  eight 
or  ten  feet.  Some  of  the  rock  thrown  out  by  the  blasts  has  been  sent 
below,  and  assays  $450  to  the  ton.  Parallel  to  this  silver  ledge  is  a  vein 
of  gold-bearing  quartz,  which  abounds  in  pure  gold,  and  produces  some 
veryfine  specimens.    Some  fourmiles  in  a  northerly  direction  is  another 
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very  rich  quartz-ledge,  from  which  $500  were  taken  recently  in  oue  day 
with  a  hand-mortar.  These  new  discoveries  are  in  the  vicinity  and 
partially  surrounded  by  the  bank-diggings  that  have  long  been  known 
as  the  Gravel  Pange.  Being  near  the  summit  of  the  mountains,  be- 
tween Inskipand  Humbug  Valley,  Plumas  County,  the  winters  are  very 
severe,  and  but  little  progress  has  been  made  with  the  bank-diggings. 
There  can  be  no  longer  a  doubt  of  the  mineral  wealth  of  that  section. 
As  the  snows  of  winter  will  soon  envelop  it,  it  is  probable  that  but  little 
will  be  effected  the  present  season ;  but  another  summer  will  witness 
developments  that  will  show  Butt«  County  to  be  one  of  the  richest 
mineijfil  sections  on  the  Pacific  coast.  These  claims  are  on  the  head- 
waters of  Feather  Eiver,  but  so  high  that  it  is  impossible  to  carry  water 
to  them,  except  from  the  melting  snows.  These  ledges  and  bank  claims, 
being  found  at  the  head  of  what  is  known  as  the  Dogtown  ridge,  or 
the  divide  between  the  waters  of  the  North  Fork  and  those  that  flow 
westerly  into  the  valley  of  the  Sacramento,  seem  almost  to  confirm  the 
belief  formerly  entertained  by  miners  that  there  was  some  original  place 
of  deposit,  from  whence  the  gold  had  washed  into  placers  and  gulches 
where  it  was  first  discovered.  It  requires  but  a  small  stretch  of  the 
imagination  on  the  part  of  those  familiar  with  the  mineral  wealth  of  (he 
ridge,  as  heretofore  developed,  to  locate  the  original  deposit  on  these 
bleak,  bold,  and  barren  hills,  and  then  follow  the  wash  down  to  Inskip, 
Eimshew,  the  rich  placer  mines  that  have  been  worked  iu  the  gulches 
leading  into  West  Branch ;  to  Cherokee  Flat,  Morris  Eaviue,  at  the 
month  of  which  is  Feather  liiver,  and  where  was  found  the  richest  part 
of  the  celebrated  Cape  claim  in  1857." 

Mr.  F.  A.  Herring,  of  Forbestown,  writes  the  following  interesting 
letter,  which  is  inserted  without  comment  on  its  geological  theories: 

FOUBESTOWN,  CALito^siA,  October  25,  1871. 
Forbestown  is  situated  about  midway  between  two  lineB  of  ancient  gravel-depoBiW : 
tbe  one  at  La  Forte  auil  vicinity,  near  tbe  aiunniit,  tbo  other  at  the  foot-bills,  upon 
which  tho  minea  at  Oroville  and  Cherokee  are  located.  TTie  gold  is  found  in  this  dis- 
trict in  what  are  termed  surface-diggings,  and  is  no  doubt  derived  &om  the  quartz-veins, 
which  are  quite  numerous.  The  ravines  and  water-courses  are  mostly  worked  out, 
save  such  as  are  not  easily  drained.  The  gold  is  now  mostly  found  in  the  vicinity  of 
cinartz-veins,  on  the  ridges  between  the  ravines.  Hew  York  and  Ohio  Flats,  acontinua- 
tionof  the  same  valley,  were  once  worked  Ijy  drifting,  the  pay-gravel  being  brought  to 
the  surface  to  be  washed.  It  was  iu  no  place  more  than  25  feet  in  depth.  The  pay- 
gravel  is  DO  more  than  from  2  to  4  feet  in  thickness,  and  is  covered  ftoni  8  to  about  SO 
feet  in  thickness  with  alluvium,  destitute  of  boulders,  or  even  pebbles.  Tbe  bed-rook, 
where  it  baa  been  stripped,  has  a  fall  of  but  about  one  inch  to  the  rod.  The  valley  is 
about  two  and  a  half  miles  in  length,  and  its  general  direction  W.  by  N.  W.  and  E.  by 
8.  E.,  the  water  running,  in  an  easterly  direction,  diagonally  across  the  line  of  the  Sierra 
Nevada,  and  toward  the  summit.  Before  the  open  cut  wan  made  the  lower  end  of  tho 
flat  W88  a  basin ;  and,  as  the  aurifei'ous  stratum  is  made  up  of  gravel  and  boulders,  such 
as  are  found  in  tie  hods  of  swift-running  streams,  there  has  evidently  been  a  chango 
of  level,  which  dates  back  to  the  upheaval  of  the  Sierra  Nevada.  The  miners  discover 
indications  that  this  valley  was  inhabited  by  man  before  the  change  of  level  occurred. 
Drinking-oups  of  stone,  and  stones  used  by  the  Indians  for  grinding  food,  have  been 
found  upon  the  bed-rock  and  upon  the  gravel,  covered  to  a  depth  of  20  feet  with  allu- 

There  has  been,  within  the  paat  year,  about  $120,000  worth  of  gold  dust  taken  out 
of  the  scope  of  country  about  ten  miles  square,  with  Forbestown  for  its  center.  The 
yield  is  about  $30,000  less  than  usual  this  year,  on  account  of  the  extreme  drought  that 
has  prevailed.  The  GaskiD  &  Bowers  claim  on  Ohio  Flat  yielded  about  $3^000  the 
paat  two  years  on  54  square  rods  of  ground.  The  pay-gravel  was  about  four  feet  in 
thickness,  and  had  formerly  been  worked  by  drifting,  at  which  time  it  yielded  about 
the  same  amount. 

It  is  believed  by  the  miners  that  there  are  some  rich  quartz-veins  in  this  district. 
Some  very  rich  pockets  have  been  found.  There  arc  three  quartz-mills  in  this  district, 
two  of  five  stJinips  each,  and  one  of  four  stamps.    One  of  them,  called  the  Slater  mill, 
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has  been  ruonioc  the  past  year,  but  with  what  result  I  am  uuable  to  state.  The  other 
mills  havo  been  idle- 
It  la  a  matter  to  be  regretted  that  oar  learned  men  who  have  visited  this  coast  should 
be  so  blinded  by  their  theories  as  to  he  unable  or  unwilling  to  conduct  their  observa- 
tions in  such  a  manner  as  would  enable  tbem  to  arrive  at  the  truth  in  regard  to  the 
age  and  origin  of  our  auriferous  gravel- deposits.  When  a  certain  learned  professor, 
well  known  to  the  eeieutific  world,  was  at  Forbestown,  some  five  or  six:  years  since,  hv 
had  some  conversation  with  one  of  our  citizens,  Mr.  Gaskill,.  in  regard  to  the  age  of 
f^vel-deposits,  who  informed  him  (the  professor)  that  the  Bangor  blue  le^  in 
Butte  County  runs  in  a  north-o£- north  westerly  direction,  and  at  nearly  right  angles  to 
the  present  water-courses.  The  Bangor  deposit  is  in  the  lowest  range  of  foot-hills. 
The  old  river-bed  is  one  hundted  feet  and  upward  below  the  beds  of  the  present  ra- 
vines and  creeks,  which  cut  their  way  to  varying  depths  throngh  the  ancient  gravel- 
-depositand  the  schistose  rocks  of  the  county.  It  has  been  fonnd  impracticable  to  drain 
this  ancient  deposit  so  as  to  work  it  by  the  hydraulic  process.  The  professor  said  if 
such  was  the  fact  it  implied  such  a  change  in  the  topography  of  the  country  as  to  np- 
set  the  theories  of  geologists,  and  it  was  much  easier  tor  him  to  believe  that  Mr.  Gas- 
kill  and  a  few  miners  were  mistaken  than  that  so  many  learned  men  should  uphold  a 
fiilse  theory !  He  even  declined  to  visit  the  site  of  this  ancient  deposit,  when  Mr.  Gaa- 
kill  oSered  to  take  him  there  that  his  statement  might  be  verified!  Thus  the  pro- 
fessor lost  the  privilege  of  making  a  valuable  contribution  to  science. 

It  seems  to  be  fashionable  with  late  geological  writers,  and,  so  far  as  I  know,  they  all 
run  in  the  same  groove,  to  hold  that  our  auriferous  deposits  boiong  to  what  they  term 
the  post-tertiary  age,  when  the  independent  observer  finds  the  rocks  teeming  ivith 
facts  showing  theut  to  be  much  older  than  the  tertiary  age. 

Mr.  Jolin  Nisbet,  of  Oregon  Oity,  sends  me  the  following,  in  answer  to 
a  circular : 
The  entire  status  of  mining  in  this  district  has  changed  jbr  the  better  since  your  last 

The  Oroville  Gold  and  Silver  Mining  Company,  near  Long  Bar,  have  erected  a 
12-atamp  mill,  and  stai'ted  to  work  eaity  in  the  summer  with  favorable  prospects, 
Ijut  were  compelled  to  elint  down  for  want  of  water.  Since  then  they  have  Iwen  en- 
gaged taking  out  quartz  from  two  distinct  veins,  both  rich  in  gold.  They  will  resume 
work  aa  soon  as  the  rains  afford  water  for  the  battery. 

The  Cambria  mill,  in  Oregon  City,  lias  mu  steadily  for  over  a  year,  and  paid  from 
twelve  to  twenty  dollars  i>ev  ton,  escJnsivo  of  sulphni'ets  that  ai-e  abundant  after 
passiiig  the  water-level. 

The  Cambria  and  liisbet  Mining  Companies  have  consolidated  and  are  putting  up  a 
16-3tainp  mUI  on  the  site  of  the  Nisbet  mill  which  was  burned  down  about  tm^e 
months  ago.  The  design  is  to  work  both  mines  from  the  Nisbet  shaft,  and  economize 
by  a  different  system  of  drainage  and  increased  crushing-power. 

The  above  mills  are  all  that  have  worked  the  past  year.  The  Oroville  Company, 
from  the  lack  of  water,  and  the  Nisbet  Company,  &om  the  loss  of  mill,  have  done  very 
little,  while  the  water-power  arrastras  have  done  nothing  at  all.  The  water-ditches  be- 
ing constructed  for  this  neighborhood  will  in  fnture  obviate  this  difBcnlty  and  afford 
an  abundant  supply  for  Cherokee  and  Morris  Eavine  and  the  gravel-deposits  underlying 
the  table-land.  The  ditches  completed  this  fall  are  those  of  the  Spring  Valley  and 
Indiana  Companies.  The  Cherokee  Company  will  not  get  theirs  completed  till  nest 
summer,  although  the  greater  part  of  the  work  is  done.  The  Blue  Gravel  Company 
wilt  start  in  on  the  same  scale  next  summer  also,  so  that  the  joint  supply  for  the  dis- 
trict will  amount  to  at  least  twelve  thousand  inches,  amply  sufficient  for  hydraulic 
and  milling  purposes,  not  only  to  give  stability,  but  to  tlioroughly  develop  the  placer 
and  quartz  mines  in  the  district. 

Tft«  Table  Mountain  of  Butte  County. — This  remarkable  formatioB, 
celebrated  for  its  past  yield  of  gold  and  the  extensive  workings  now  lu 
progress,  seems  to  be  of  the  same  formation  and  nature  as  its  namesake 
in  Tuolumne  County,  described  in  our  article  on  the  southern  mines. 
The  following  paragraphs  are  extracted  from  an  interesting  report 
made  by  Mr.  Oharles  Waldeyer,  general  superintendent  of  the  Cherokee 
Flat  Bine  Gravel  Company,  tothe  president  and  trustees  of  the  com- 
pany: 

Amongst  the  great  gravel-deposifs  of  California  the  "blue  lead"  has  attracted  the 
greatest  attention.  Not  only  its  position,  which  is  immediately  upon  the  bed-rock,  but 
also  its  color,  varying  from  a  dark  green  to  a  bright  indigo  color,  proves  it  to  be  the 
oldest  gravel-deposit  on  the  Pacific  coast;  this  color  evidently  resulting  from  the 
substratnm  of  bed-rock,  the  grinding  away  of  which  afforded  the  pigment  to  dye  the 
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i]iiartz  and  other  debris  ;  aud  the  sulphurets  of  iroD,  by  a  chemieiil  cliange,  assisted  in 
luakiag  this  coluc  fast. 

lb  ia  hardly  reaaonable  to  asciibe  the  creation  of  the  blue  lead  and  tho  (jiravel- 
deposita  overlying  it  merely  to  the  action  of  water,  aud  we  must  call  to  asatstaace  the 
glacial  theory. 

Before  entering  upon  the  ahove-mentioned  taafc  it  will  be  necessary  to  inqnire,  how 
was  the  quartz,  me  matrix  of  almost  all  the  gold  foniid  in  California,  supplied  t  Can 
we  really  bolicve  that  enough  quaitz-ledgea  were  destroyed  to  cover  from  fifty  to  tt 
hnadred  square  miles  with  uotliing  but  quartz-gravel  and  quartZ'Sand  from  two  to 
three  hundred  feet  deep?"  Woold  all  the  tuowu  quartz-ledges  of  Catifomia,  rising 
frora  unknown  Uepths,  even  ten  times  higher  than  Mont  Blanc,  have  been  sufficient 
to  furnish  one  tcn-tboneaudth  part  of  the  t^nartz-gravel  deposits  now  found  lu  this 
— intry! 

Utei  eon 
fore  being  ground  into  p  ,  „  , 

that  any  great  grinding  force,  or  power  of  attrition,  could  be  applied  ii 
directly  to  it. 

Any  other  theory  about  the  creation  of  qnattz-ledges  will  do  just  as  well  as  the 
igneous,  for  it  must  be  presumed  that  even  if  the  lissuies,  now  containing  the  quartz, 
were  filled  from  tho  surface,  then  there  is  no  reason  to  donbt  that  immensely  more 
siliceous  matter  was  at  hand  than  to  fill  merely  the  comparatively  few  fissures,  and  wo 
have  again  enormoas  deposits  of  quartz  on  the  sur&ce,  waiting  for  natuie^s  great 
crushing  process. 

The  facial-motion  theory  accounts  at  oi 
drift,  not  only  in  and  near  the  valleys  of  o 
tops  of  the  Sierra  Nevada, 

According  to  tho  glacial  theory,  immense  ice-flelda,  thousands  of  feet  deep,  covered 


.  ta,  and  commenced  at  a  certain  period  their  slow  motion  from  north  t« 
south,  crushing  and  grinding  under  their  immense  weight  whatever  might  be  subjected 
to  their  preaaure. 

In  support  of  this  theory,  farmed  npon  a  broader  basis  than  the  evidences  of  the 
physical  geography  of  California,  it  must  be  stated  that  these  ancient  channels  or 
dead  rivers  of  California,  now  the  depoaitories  of  the  different  blue  leads  and  their 
overlying  quartz-gravel  strata,  run  all  in  the  same  direction,  to  wit,  from  north  to 
south,  when  all  the  modern  rivers  of  California  debouch  into  the  Faoino  Ocean  to  the 

It  must  be  evident  that  this  glacial  motion  was  the  beginning  of  the  latest  thermal 
change,  and  that  when  the  ice  had  disappeared,  immense  floods  sncoeeded,  washing  the 
crushed  pulp  into  channels  and  stream-Mds,  and  filling  them  to  the  depth  of  hunSreds 
of  feet,  as  evidenced  by  existing  deposits. 

Whether  tho  views  advanced  la  the  foregoing  lines  ai*  correct  or  not,  will  he  im- 
material. However,  they  may  illustrate  that — 1.  The  great  gravel-deposits  of  California 
are  only  an  accumolation  of  the  same  gold-bearing  material  which  is  now  extraoted 
from  the  quarts-veins.  3.  That  natitre,  though  iu  a  crude  manner,  performed  the 
operation  of  crnahing,  and  facUitated  thus  tho  extraction  of  gold.  3.  That  gravel- 
mining,  under  the  modem  improvements,  will  be  the  most  extensive,  the  most  lasting, 
and  the  most  remunerative  mining  operation  carried  on  iu  the  State. 

The  great  blue  lead  and  gravetdeposit  in  Butte  County,  claiming  our  particular 
attention,  will  be  made  the  object  of  a  careful  description. 

This  deposit  occurs  under  a  "  plateau ''known  as  the  Tancow  or  Butte  County  Tabli 
Mountain,  extending  for  a  distance  of  about  eight  mUes  from  Cherokee  Flat,  in  the 
nortli,  to  Thompson's  Flat,  in  the  south,  having  a  width  of  from  two  to  four  miles.  It 
is  hounded  on  its  western  side  by  the  Sacramento  Valley,  and  on  the  south,  east,  and 
north  by  Feather  Eiver  and  its  tributaries,  tho  North  Fork  and  West  Branch,  so  that 
from  all  sides  an  ascent  of  nearly  one  thousand  feet  has  to  be  overcome. 

Ever  since  the  earliest  days  of  gold-mining  in  California  the  surroundings  of  the 
above-mentioned  "plateau"  or  table-land  o&red  the  richest  harvest  to  the  miner. 
Every  ravine  descending  irom  this  plateau  or  near  it  became  celebrated  for  its  rich' 
uess.  Cherokee  Fiat,  at  its  northern  point,  and  Morris's  Bavine,  near  its  southern 
point,  yielded  their  millions  to  the  most  primitive  applications.  Theminerin  those 
days  was  satisfied  to  find  the  gold,  and  did  not  inquire  whence  it  came ;  but  when  these 

'Mr.  WalcloT«r'B  theory  that  vast  maesoB  of  anartE  overlaiil  anccmLbrma'bly  the  upturned  edgea 

0fthesehbta(fort]mti8wIiatM9ieiD0rk8mOi' *  " -^" -....-. —  .. _. 

Theao  scliiata  abound  lu  qoartz  ^li^ms  and  tttt 

miner.    As  to  the  glacial  Uieory,  IMs  applJca. „  

uomenaof  the  "bloe  lead  "  cbaDDfla  are  not  glacial,  bat  SoTiatile,  thoDRll  tlio  operation  ot  kiuumis  ui 
(be  denudation  of  the  sierra  Is  not  improbable.  Bnt  it  is  water,  and  water  onty,iTliieb  arranges  erayel 
accoi'i^in^to  nizo  and  specific  gravity,  and  concenlrnles  in  such  deposits  the  heavier  and  less  oxydizable 
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ravines  aud  guUiea,  whicb  were  actnally  nothing  bat  uaturo'a  "  aluice-boses,"  Iiuilbeon 
■worked  out,  tlieo  tho  questiou  arose,  wfiere  is  the  storehouae  from  which  all  thia  gold 
has  been  drawn !  and  every  indication  pointed  toward  the  great  Tiiuoow  or  Table 
Monutain. 

As  Uie  mode  of  mining  improved,  and  particularly  when  hydrostatic  pressure  was 
employed,  known  in  California  aa  the  hsiraalUi  procem,  then  the  peculiar  sitoation  of 
Cherokee  Flat,  which  jasOy  can  claim  the  richoat  aud  most  extensive  gravel-deposit 
in  the  State,  waa  seriously  felt.  It  was  considered  nexJa  to  impoaaible  to  bring  water 
in  snfllcient  quantities  to  that  place.  The  only  way  to  brin^  water  was  eithet  from 
the  West  Branch  or  North  Fork,  both  tributaries  of  Featlier  Eiver,  add  io  either  way 
across  the  chasms  formed  by  these  streams,  whicb  flow  nearly  a  Ibousaad  feet  below 
the  level  of  Cherokee  Flat. 

Keseivoirs  and  ditches  were  constructed,  at  tho  expense  of  hundreds  of  thousands  of 
dollars,  merely  to  catch  and  store  away  the  rain-water  during  the  rainy  season,  and  thus 
the  means  for  two  or  three  months'  mining  wore  obtained.  The  splendid  results  of 
these  short  mining  seasons  challenged  the  energies  of  enterprising  men,  and  several 
unsuccessful  attempts  were  made  to  enlist  capital  in  the  introduction  of  living  water 
tfl  these  mines.  The  idea  of  carrying  in  water  by  means  of  pipes  across  chasms  of  900 
or  1,000  feet  vertical  depths  startled  mining  engineers  of  note  in  the  United  States  and 
England,  and  their  eetimates  were  either  so  enormous  as  to  cost,  or  so  doubtftal  as  t« 
success,  that  even  the  most  daring  abandoned  the  scheme.  And  thus,  tip  to  the  sum- 
mer of  ISTO,  Hie  mines  depended  altogether  on  rain-water,  but  yielded  so  largely  that 
a  party  of  San  Francisco  capitalists,  in  connection  with  the  Spring  Valley  Mining 
Company  of  Cherokee  Flat,  took  the  matter  in  hand,  and,  after  sis  month^  labor,^a 
sheet-iron  pipe,  30  inches  in  diameter,  discharged  in  a  steady  and  even  flow  a  thou- 
sand inches  of  water.  This  water  was  taken  from  some  small  tributaries  of  the  North 
Fork,  known  as  "Flea  Valley  Creek"  and  "Camp  Creek,"  and  the  unusual  dry  season 
of  California  Icaseuodthe  supply  of  water  to  about  a  regular  flow  of  UOO  inches  for  the 
whole  24  hours.  Besides  this  rather  small  supply  of  water,  the  Spring  Valley  Canal 
and  Mining  Company  had  not  onl^  difficulties  on  account  of  the  iiisufficient  depth  of 
its  tuunel^a  lower  tunnel  not  being  finished— bnt  also  on  account  of  those  constant 
improvements  which  an  altogether  new  liioduaoiierandt  generally  necessitates;  hut  still 
this  company  produced  a  fraction  over  one  thousand  Millars  for  every  day's  washing, 
which  yield  will  probably  be  doubled  in  the  future  by  the  greater  supply  of  water  and 
other  improvements  now  under  hand. 

The  enterprise  of  the  Spring  VaUey  Canal  and  MiningCompauy,  being  the  most  impor- 
tant of  the  kind  in  this  State — in  fact,  being  the  lirst  which  has  overcome  a  depression 
of  between  i^OO  and  1,000  feet,  <such  a  one  being  formed  by  the  chasm  through  which 
the  West  Branch  flows)— deserves  description. 

The  water  is  carried  in  a  ditch  past  Yankee  Hill  to  a  point  on  the  north  side  of 
West  Branch,  said  point  being  930  vertical  fc«t  higher  than  the  i>oiut  where  the  W^t 
Branch  is  crossed,  when  a  sheet-iron  pipe  receives  the  water,  carrying  it  down  the 
slope  of  the  mountain  t«  the  crossing  of  the  West  Branch,  and  thence  up  Cherokee 
Hill  to  a  vertical  height  of  830  feet,  where  the  water  is  dischai^ed  again  into  a  ditch 
and  carried  to  the  mines  for  nse.  The  pipe  has  a  diameter  of  30  inches,  is  over  two 
miles  in  length,  and  constructed  of  the  best  boiler-iron — the  heaviest  being  three- 
eighths  of  an  inch.  The  pipe  on  the  Yankee  HiU  side  ia  150  vertical  feet  higher  than 
the  pipe  on  the  Cherokee  HUl  side,  where  the  water  is  discharged,  so  that  there  is  a 
headof  150feot.  The  water,  however,  during  its  greatest  supply  and  heaviest  dis- 
charge, never  rose  more  than  50  feet  on  the  Yankee  HiU  side  over  the  point  of  its  dis- 
chai^  on  the  Cherokee  Flat  Hill  side,  and  was  then  estimated  equal  to  l,r)00  inches, 
miners' measurement,  (i.e.,  water  discha^ed  under  a  bead  or  pressure  of  sis  inches.) 

The  Spring  Valley  Canal  and  Mining  Company  estimates  its  expenditure  for  pipe, 
ditches,  reservoirs,  &c.,  at  $300,000,  independent  of  the  old  works,  as  tunnels,  &c. 
The  pipe  alone  is  an  it*m  of  between  f55,0(M)  and  $60,000,  delivered  at  the  foundry. 

The  experience  so  &r  gained  shows  that,  under  ordinary  circumstances,  and  pro- 
vided that  even  a  moderate  supply  of  water,  say  one  thousand  inches,  is  received 
tor  the  whole  year,  one  year  woiSd  be  sufficient  to  clear  the  whole  expenditure  of 
$300,000.  However,  tho  expectations  of  this  company  go  far  l>eyond  the  results  of  it® 
practical  experience,  for  the  reason  that  the  graTel-deposits  increase  in  richness  as  the 
—  ir  parts  of  the  channel  (or  those  parts  further  removed  from  the  rim-rock,  orriver- 
)  are  reached,  when  particularly  the  "  blue  lead"  develops  finely,  yielding  from 
live  LO  fifteen  dollars  per  ton. 

Since  the  Spring  Valley  Company  led  the  way  in  introducing  water  to  Cherokee 
and  the  rich  mines  of  Table  Mountain,  other  companies  have  commenced  similar  opera- 
tions, among  them  Hendricks  &  Co.,  taking  the  water  from  tho  upper  yart  of  West 
Branch,  and  carrying  the  same  by  diteh  and  pipe  to  Morris's  Ravine,  a  point  where  the 
same  gravel-deposit  is  entered  ftom  the  southeaat ;  proving  equally  rich  and  extensive, 
and  proving  thus,  to  the  most  skeptical,  the  unbroken  continuation  of  the  great 
"  gravel  lead  "  under  Table  Mountain. 
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Movrje's  Ravine  is  about  firo  miloa  below  Cherokee  Flat,  aud  between  fonr  and  five 
hundred  feot  lowec,  conntiug  from  the  bed-rook  exposed  in  the  Spring  Valley  Com- 
pany's claims  to  tbe  bed-rock  in  Morris's  Ravine,  thus  showing  a  fall  of  100  feet 
per  mile  to  the  channel  nnder  Table  Mountain.  It  may  here  jnet  aa  welt  be  men- 
tioDed  that  tbe  "rim-rook"  on  the  eastern  side  of  Table  Mountaiu  is  a  great  deal 
higher  than  the  "  rim-rook"  on  the  western  or  valley  side,  and  that  the  plateau  of 
Table  Mouutaiu  itself  has  a  double  inclination — one  from  north  to  south,  evidently 
due  to  the  natural  fall  of  the  old  channel,  and  the  other  from  east  to  west,  very  likely 
duo  to  the  fact  that  after  tbe  Table  Mountain  was  formed  the  mouutain-chaiii  of  the 
Sierra  Nevada  rose  slowly  nnder  tbe  many  voloasic  disturbances  to  which  this  country 
has  evidently  been  subjected,  aud  tUted  the  Table  Mountain  from  east  to  west.  The 
gold  found  in  the  deposits  nnder  and  near  Table  Mountain  is  nf  unusual  fineuess, 
averaging  from  1%%^  to  ^^  fine,  i^ud  differs  In  siM  from  tbe  finest  fiour-gold  (gener- 
ally contained  in  the  upper  gravel-deposits)  to  nuggets  weighing  many  ounces,  found 
on  and  near  the  bed-rock. 

In  opening  the  great  "lead"  under  Table  Mountain  by  expensive  tunnels,  without 
actually  knowing  the  depth  of  the  channel  or  basin,  in  which  the  richest  part  of  the 
deposit  rests,  great  risks  had  to  be  taken,  tbe  more  so  aa  only  very  few  places  for  such 
tunnels  oombmed  the  desirable  advantages,  to  wit;  1.  Sufficient  depth  to  drain  and 
work  the  basin  under  all  circumstances.  3.  Proximity  to  the  mine,  so  that  a  tunnel 
of  moderate  length  would  suffice  to  operate.  3.  Ample  room  for  all  tailings,  or 
washings,  after  the  gold  was  extracted. 

The  overlooking  of  these  three  requisites,  or  any  of  them,  has  been  a  source  of  much 
unprofitable  labor  and  great  expenditure  in  mining  operations  on  the  Pacific  coast ; 
nevertheless  tbe  desire  to  take  the  shortest  road  to  fortnne  proved  stronger  than  all 
dearly-bought  lessons,  and  so  we  bave  here,  after  the  expenditure  of  hundreds  of 
thousauds  of  doUars  for  tunnels  and  other  "  outlets,"  only  one  tunnel  which  combines 
all  the  requisites  mentioned  before.  This  tunnel  belongs  to  the  Cherokee  I'lat  Blue 
Gravel  Company.  This  company,  originally  called  the  Butte  Table  Mountain  Consoli- 
dated Mining  Company,  has  been  fifteen  years  in  possession  of  it«  mming  ground, 
consisting  of  about  one-thousand  acres,  and  has  expended  about  §160,000  on  improve- 
ment^ such  as  tunnels,  inclines,  shafts,  reservoirs,  and  machinery. 

The  mining  ground  of  the  company  stretches  in  a  southeasterly  direction  10,000 
feet  across  the  channel  or  basin,  from  "  rim  to  rim,"  (or  shore  to  shore)  and  for  4,500 
feet  down  the  channel. 

The  Spring  Valley  Canal  and  Mining  Company,  owning  the  adjoining  gronnd  along 
the  upper  line,  has  worked  within  100  feet  of  the  boundary  line  of  tbu  Cher- 
okee Fiat  Blue  Gravel  Company,  and  develox)ed  in  the  progress  of  work  richer 
gravel  dex>osits  than  ever  seen  before  at  this  place.  The  same  company  bought  a 
piece  of  crouud  being  about  300  by  400  feet,  paying  for  this  grouud  $31,800  in  United 
States  gdd  coin,  at  which  price  an  acre  would  be  worth  a  fraction  over  Sl7,000,  when 
the  yield  per  acre,  according  to  the  statisticsof  more  than  fifteen  years,  would  be  from 
460,000  to  880,000.  But,  considering  that  all  the  mining  operations  at  Cherokee  Flat 
have  been  merely  confined  to  the  outskirts  of  the  "lead,"  or  wliat,  inminci's'  parlance, 
is  termed  the  "outside  wash,"  and  that,  therefore,  only  the  lighter  particles  of  gold 
were  reached;  that,  furthermore,  heavier  and  larger  gold  is  reached  as  the  channel 
deepens,  and  that,  therefore,  the  yield  increases  and  will  increase  for  thousands  of  feet 
ahead,  we  must  come  to  the  conclusion  that  all  the  riches  so  far  developod  are  but 
a  slight  indication  of  what  the  future  wOl  disclose.  , 

The  upper  quartz-gravel,  of  which  the  main  body  of  Table  Mountain  is  oomposed, 
in  a  body  from  850  to  300  feet  deep,  consists  altogether  of  quartz  pebbles  and  quartz 
sand,  and  oarries  very  fine  particles  of  gold.  The  two  lower  strata,  however,  the 
"  rotten  bowlders"  and  blue  lead,  or  gravel,  are  mixed,  more  or  loss,  with  different 
bowlders,  the  former  of  clay-slate,  the  latter  of  talc-slate.  Both  strata  are  very  rich 
in  cold,  and  average  each  firom  five  to  twenty-five  feet  in  thickness.  The  "rotten 
bowlders,"  as  they  are  called,  on  account  of  tbe  softness  of  the  bowlders,  have  so  fer 
been  the  chief  resources  for  gold  at  this  place,  as  they  were  easily  reached,  lying  above 
the  blue  lead.  This  stratum  seems  to  be  peculiar  to  the  Table  Mountain  deposit,  and 
is  not  found  in  any  other  mining  locality.  The  Cherokee  Mining  Company,  one  of  the 
oldest  and  most  successful  mining  companies  of  this  place,  working,  for  want  of  a 
lower  outlet,  altogether  the  "rotten  bowlders"  and  quartz-gravel  above  them,  and 
depending,  so  far,  altogether  on  rain-water  collected  in  large  reservoirs,  produces  from 
$80,000  to  $100,000  every  year,  during  the  few  rainy  mouths.  This  company  is  now 
engaged  in  constructing  a  large  ditch  from  Butte  Creek  to  the  northwest  of  this  place, 
carrying  it  by  pipe  over  a  wide  and  deep  depression  to  Cherokee. 

SIEBBA   COUMTY., 

The  Sierra  Buttes  mine  has  "been  for  some  two  years  in  pos.session  of 
an  English  company.     From  the  reports  submitted  at  their  last  two 
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gemi-annual  meetings  in  LoDtlon,the  following  particulars  are  gathered: 
Dividends  amounting  to  20  i>er  cent,  annually  are  paid  by  tliis  company. 
The  property  was  purchased  on  the  careful  and  elaborate  opinion  of 
Mr.  Henry  Janiu,  (published  in  part  in  my  report  of  1870,)  wliich  has 
beea  on  the  whole  fully  justified  by  the  subsequent  developments, 
although  unforeseen  delays  and  expenses  have  somewhat  diminished 
the  profit  on  the  ore  extracted,  cutting  it  down,  for  the  first  year,  from 
$8.50  to  $6.50  per  ton.  At  the  meeting  in  September,  1871,  the  chair- 
man expressed  the  expectation  of  an  annual  profit  of  £34,000.  In  the 
first  three  months  of  the  year  5,500  tons  were  reduced  in  the  miUs,  and 
in  the  second  quarter  about  double  that  quantity,  the  average  product 
being  about  £2  per  ton,  and  the  average  cost  of  milling  about  15s. 
Meanwhile  abont  £3,200  had  been  expended  in  opening  new  ground, 
and  in  accessory  works,  putting  the  mine  in  a  much  better  condition. 
The  halt-yearly  statement  for  JDeceinber  31,  1871,  showed  a  balance 
available  for  dividend  of  £20,604.  As  there  are  112,500  shares  in  the 
capital  stock,  paid  up  at  £2  each,  the  above  sum  represeuts  two  divi- 
dends (January  and  April,  1872,)  of  2s.  each  per  share,  or  ten  per  cent. 
for  the  six  months.  The  stock  sells  at  £4  10s.  to  £5  per  share  in  the  Lon- 
don market.  Experiments  having  been  made  with  the  view  of  saving 
gold  &om  the  tailings,  it  was  finally  determined  to  erect  three  pans  for 
that  purpose.  The  cost  of  the  plant  was  $7,336;  and  the  pans  yielded 
from  concentrated  tailings,  during  the  six  months,  $3,446,  at  a  running 
cost  of  $534.  The  company  has  determined  to  put  up  additional  pans 
for  this  purpose,  and  to  postpone  the  erection  of  a  new  stamp-mill,  wliich 
would  be  highly  desirable,  both  for  increased  capacity  of  reduction  and 
on  account  of  the  age  and  rickety  condition  of  one  of  the  present  mUls, 
(the  Hanks.) 
The  product  for  the  whole  year  1871  was; 

Por  the  first  six  months,  15,700  tons,  yielding *162, 000 

In  the  second  six  months,  17,500  tons,  yielding 227, 000 

Total 33,200  tons,  yielding 389,000 

Average  per  ton :  for  the  first  six  mouths,  $10.12;  for  the  second  six 
months,  $12.64;  for  the  year,  $11.71. 

The  agent's  report  contains  the  following  account  of  operations ; 

The  working  capacity  of  the  mine  having  Ijoen  so  largely  increased  since  the  prop- 
erty passed  into  the  hands  of  the  present  owners,  it  was  found  necessary  last  fali  to 
erect  additional  boarding-honses,  store-lionso,  carpenters'  and  blacksmithB'  shops,  &c.; 
and,  in  addition  to  these,  three  pans  and  one  settler,  and  a  turbine  water-wheel  to 
drive  the  same,  have  been  provided  for  morting  tlie  tailingB.  The  latter  having  only 
receDtly  been  completed,  little  benefit  has  yet  been  derived  from  thom,  bnt  they  prom- 
ise to  yield  very  satisfactory  results,  and  it  is  a  subject  worthy  of  the  oonsideratioD  of 
the  diectors,  whether  additional  machinery  should  not  be  provided  early  in  spring 
(which  is  the  best  and  only  season  of  the  year  when  surface-works  should  be  earriea 
on)  for  working  the  vast  amount  of  tailings  now  being  produced.  There  are  abont  30 
arrastras  at  present  at  work  OQ  the  tailings,  and  some  more  are  to  ho  erected  as  soon  as 
the  weather  will  permit.  The  above  extraordinary  outlays  have,  including  the  dam- 
ming of  the  lakes  and  repairs  to  the  flnme  and  ditch,  amormtod  to  the  large  sura  of 
J21,e66.60,  as  per  statement  attached.  During  the  period  under  review  there  were 
17,356^  tons  of  ore  mined,  and  17,501  tons  crushed,  which  produced  $221,300.78  in  bul- 
lion by  the  ordinary  mill  process,  being  an  average  of  8ia.64J-  per  ton,  at  a  cost  of 
J3.77i  for  mining  and  95J  cents  for  miDing,  which  leaves  a  profit  per  ton  of  $7.91|-  against 
S7-7G|  for  the  corresponding  term  of  last  year,  aod  JG.49  for  the  ^ix  months  ending 
June  30  of  the  current  year,  (1871.)  In  addition  to  the  above  bullion  product,  we  have 
received  flrom  the  arrastras  and  pans  85,609.60  net,  which,  added  to  the  yield  in  the 
mill,  would  make  the  net  profit  per  ton  (fe.SSJ.  The  yield  per  ton  has  finotuated,  as 
usual,  several  dollars  per  ton,  but  it  will  be  noticed  that  during  the  months  when  the 
wa^^r-snpply  was  low  tiio  yield  is  higher,  and  vice  veraa.    This  is  explained  by  the  fact 
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that  siuee  the  laat  three  or  four  montlie  of  the  year  are  always  thfi  most  expensive  nn- 
cesaitatmg  heavy  ontlaye  to  provide  tor  the  rec|ulrements  of  the  winter,  and  the  wat«r- 
supply  IS  usually  shiek  at  this  time,  it  is  fonnd  necessary  to  work  less  ore  from  the  low. 
grade  chimneys,  add  more  from  the  ricber  deposits,  in  order  to  meet  the  extra  expenses 
and  at  the  saine  time  leave  afair  surplus.  The  averaee  yield  per  ton  was,  in  Julv  89  25i  ■ 
^I'.S^^h  i^"-^'  September,  «13.8tl;  October,  ftieStj  November,  $ia.l8;  December' 
*  \  November  the  yield  would  have  been  higher  had  it  not  been  for  a  cave  in 
one  of  the  ri^h  etopes,  and  as  soon  as  it  was  cleared  an  accident  happened  to  the  flume, 
wbioh  cat  ofl  the  water  jnst  as  the  rich  rock  was  being  milled.  The  average  yield  pei- 
ton  for  the  six  months,  however,  compares  avorablj  with  that  of  previons  ones,  beiu" 
liU.bii  against  $13.41J  for  the  corresponding  period  of  1871,  and  f  lO.lS  for  tbe  first  six 
months  of  this  year.  The  average  cost  per  ton  for  mining  expenses  is  heavy,  owing  to 
a  large  amount  ofprospecting  having  been  done  In  the  mine,  amounting  to  812,3^14. 
or,  say,  71  cents  per  ton,  and,  in  addition  to  this,  many  items  were  charged  to  the  mine 
which  more  properly  belong  to  surface  improvements,  &c.,  amonuting  in  all  to  neaclv 
SHperton.  The  sum  s^ent  in  prospecting,  &c,,  has  been  amply  repaid  bythelai^e 
amount  ot  ore-gronnd  laid  open,  and,  thongh  the  expense  !)ecomes  heavv  at  present  it 
will  tell  very  favorably  in  the  future  of  the  mine. 
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CHAPTER    11. 

NEVADA. 

Tlie  State  of  Nevadii  lias  last  year  taken  the  lead,  lor  tlie  lirst  time, 
in  the  prodnctiou  of  the  precious  metals,  outstripping:  even  California. 
This  result  is  due  partly  to  the  ijicreased  productiveueas  of  the  Corn- 
stock  mines,  aud  partly  to  the  great  prosperity  of  the  Eureka  and 
Meadow  Valley  districts.  The  figures  of  Wells,  Fargo  &  Oo.  probably 
cover  the  whole  production,  since  in  this  State  practically  all  the  move- 
luents  of  bullion  are  made  by  express  or  are  easily  ascertainable  by  the 


express-a^ 

^r  JohnJ  Valeutine,generalsupermtendentotthebullioiidepaitnient 
t  Wells,  Firgo  &  Go's  Lxpress,  his  furnished  the  tollowmg  important 
■-titeoient  of  the  bullion  pioduct  in  the  State  of  Nevada 
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701 
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900 

Pioohe 

S3  983,^^ 

Pine  Grovu 

137, 67y 

P^isade 

27,130 

Rye  Patch 

41,959 

Eono 

192,977 

Silver  City 

200,800 

Tomo 

40,034 

Unionville 

3i3,69; 

Virgiuia  and  Gold  H  Jl 
Waasnoi-tli 

11  053,32r< 

20,S7U 

Battle  Monntim  Statio 

Eureka 
Galena 
HaiuiltJn 
Jlmeral  Hill 
^looDtam  Cibj 
Mill  City 

This  agrees  well,  on  the  ■fthole,  with  the  returns  made  to  me  from  the 
different  districts ;  but  it  is  impossible  to  make  comparison  in  details, 
since  the  above  table  contains  many  items  referred  to  the  point  of  ship- 
nieut,rather  than  the  placeof  production.  In  making  up  the  general  state- 
ment quoted  in  the  introductory  letter  to  this  report,  Mr.  Valentine  has 
added  $300,000,  (I  presume  for  amounts  carried  by  private  hands,) 
making  the  whole  product  of  the  State  $22,477,046.  The  yield  for  187;; 
will  be  still  greater,  as  the  most  recent  developments  on  the  Comstock 
have  largely  increased  its  productiveness, 

THE    C03IST0CK   MIUEa. 

The  history  of  these  mines  during  the  year  has  been  one  of  unexpected 
improvement  and  unexampled  speculation.  At  the  beginning  of  1871 
the  Crown  Point  had  opened  a  body  of  ore  on  the  1,100-foot  level,  six 
ieet  in  width.  It  is  said  that  the  section  of  the  mine  where  this  dis- 
covery took  place  had  never  been  prospected  from  the  300  foot  level 
down.  The  1,100-foot  level  in  this  mine  is  about  1,700  feet  below  the 
highest  point  of  tlie  Comstock  outcrop  at  the  Gould  and  Ourry  shaft. 
The  stock  of  the  company  had  heen,  during  the  autumn  of  1870,  as  low 
as  $3  per  share ;  but  it  advanced  in  ilanuary  to  $41,  in  February  to  $55, 
in  March  to  $160,  in  April  to  $195,  in  May  to  $310,  and  in  June  to  $340. 
At  the  beginning  of  June  Mr.  A.  Hayward,  already  the  representative  of 
6,300  out  of  the  12,000  shares,  bought  4,100  shares  at  $300.  At  this 
time  the  ore-body  was  known  to  be  80  feet  wide,  200  feet  long,  and  100 
feet  deep,  as  far  as  followed.  By  October  it  was  known  that  this  body 
was  270  teet  long  within  the  Crown  Point  gTOiind;  and  that  on  the  1,20(1- 


.^vGoogle 


142     JIISraG    STATISTICS   WEST    OF   THE    ROCKY   MOUNTAINS. 

foot  level  it  extended  70  feet  farther  jiortli  tliau  in  the  level  above,  A 
1,300-foot  level  was  also  opened  in  it,  and  the  incline  was  vifforouslj- 
pushed  ahead.  The  assays  of  the  ore  were  very  high,  ranging  up  to 
$150  for  large  quantities.  By  the  early  part  of  this  year  the  mine  was 
able  to  keep  six  mills  in  operation,  reducing  daily  375  tons  of  ore.  The 
grosa  product,  as  will  be  seen  from  the  tables  given  below,  rose  from 
$125,57i  in  the  first,  to  $719,121  in  the  second,  $526,565  in  the  third, 
and  $599,623  in  the  fourth  quarter  of  1871. 

A  late  account  (January  13, 1872)  thus  describes  the  api>earance  of 
the  mine:  , 

Cro88-cut  in.  the  1,200  level  is  la  82  feet,  all  the  way  in  very  fine  ore ;  face  of  it  shows 
ore  that  will  mill  SSO  per  ton.  No  sign  of  the  east  wall  has  yet  made  ita  appearaoce. 
The  soatli  drift,  same  level,  is  in  from  the  cross-cot  60  feet;  the  entire  distance  in  ora 
that  will  mill  at  least  $80.  It  is  yet  80  feet  on  the  liae  of  the  vein  ikim  the  face  of  this 
drift  to  the  Belcher  north  line.  The  1,100  level  ia  yielding  its  usual  quantity  and 
quality  of  ore.  There  yet  remain  a  little  over  two-fifthaof  tLesuperficitd  area  of  the 
oie-hoKiy  on  this  level  to  be  worked.  ■  The  breast  on  the  1.000  level  shows  marked 
improvement  as  the  Belcher  liae  is  approaehed.  The  superin^jeadent  judges  that  the 
ore  on  this  level  nould  mill  on  an  averse  }35  to  $40  per  too.  There  has  been  but 
little  work  done  above  the  track-floor  ou  this  level.     On  the  900  level  no  ore  of  value 

The  position  of  this  body  led  at  once  to  the  expectation  of  its  southerly 
continuance  iuto  the  Beicher  mine,  the  stock  of  which  began  to  advance 
in  consequence.  On  the  26tb,  of  March,  the  water  in  the  shaft  was 
about  26  feet  above  the  850-foot  level,  and  they  commenced  hoisting 
water.  In  July  they  were  at  work  on  that  level,  in  promising  quartz, 
supposed  to  be  the  extension  of  the  Crown  Point  body.  This  body  was 
soon  completely  developed  and  recognized,  and  in  August  680  tons  from 
it  were  worked,  yielding  $77  per  ton.  It  was  found  "  in  force"  on  the 
1,100-foot  level,  and  followed  on  that  level  for  more  than  100  feet  before 
the  middle  of  September.  The  stock  of  the  company  had  risen  mean- 
while from. $8  in  January  to  $285  September  15.  Before  the  end  of  that 
month  it  had  reached  $405.  The  Crown  Point  and  Belcher  body,  as 
explored  up  to  the  first  of  October,  was  533  feet  in  length,  50  to  70  feet 
in  width,  and  known  to  be  300  feet  in  depth ;  that  is,  beginning  at  the 
900-foot  level.  The  ore  from  the  Belcher  proved  singularly  rich  in  gold, 
the  bars  running  from  88  to  96  thousandths  of  gold,  while  those  of  the 
Yellow  Jacket  were  but  .028  to  .032  fine.  A  sample  taken  about  Novem- 
ber 1  from  the  south  end  of  the  drift  (1,000-foot  level)  in  this  mine 
assayed,  gold,  $186.05;  silver,  $49.13.  Assays  of  selected  ore  gave, 
gold,  $9,^66.53;  silver,  $1,394.33.  The  last  advices  from  the  mine 
during  1871  were  as  follows : 

December  2 ;  The  shaft  is  retinibered  within  WO  feet  of  the  surface.  The  incline  is 
down  95  feet  below  the  650  level.  The  east  drift,  from  800  level  ia  in  46  feet,  the  face 
showing  low-grade  ore,  but  improving  as  they  go  east.  The  aill-floor  on  1,100  level  is 
135  feet  iu  length :  the  face  is  60  feet  in  width  and  in  very  fair  ore,  assaying  8^0  to 
$100.  The  aiiuth  drifc  ia  in  350  feet  and  still  in  good  ore ;  the  cioss-cnt  from  this  point 
,  is  in  10  feet,  the  face  of  it  hiird  porphyry.  The  pay  streak  at  this  point  is  15  feet  in 
width,  and  will  aaaay  880  on  an  average.  The  east  crosa-cnt  from  south  wiiiae,  30  feet 
down,  ia  iu  33  feet ;  the  face  shows  good  ore,  showing  thna  far  13  feet  of  ore,  which  as- 
says $106.  The  north  winze  ia  down  34  feet,  and  in  good  ore.  The  raise  is  np  44  feet. 
Have  made  cross-cut  to  the  weat  from  top  of  raise  36  feet,  the  face  of  it  in  good  ore. 
Daring  November  5,664  tons  of  ore  were  shipped  to  milts. 

December  16:  The  main  shaft  ia  now  reti inhered  to  within  267  feet  of  the  surface. 
The  incline  is  dowD  114  feet  below  the  e50-foot  level;  thii  ground  still  remaina  hard. 
The  inoline  is  timbered  up  119  feet  above  the  S50  level,  leaving  31  feet  to  be  timbered 
to  connect  with  the  main  shaft  at  700  level.  The  ci'oss-cnt  from  soalh  drift  im  !KIO 
level  is  in  61  feet ;  the  face  shows  good  milling-ore,  assaying  fivni  $60  to  $100.  On  the 
1,110  level  the  sooth  drift  is  in  275  feet  from  north  line;  the  face  still  in  good  ore, 
which  assays  $100  to  $150.  Have  commcneed  to  sink  a  winze  in  south  drilt,  S43feot 
sonth  of  north  line,  or  95  feet  ahead  of  atope.     Since  last  report  have  contiuurd  east 
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ccosa-cat  No.  2  fcom  soutb  drift.  Drove  tbiouch  four  feet  of  hard,  barren  niat'orial  and 
got  into  good  ore  ngain  tbis  morning,  which  bids  fair  tu  be  extensive.  This  cross-cut 
ia  S50  ieot  south  ef  north  line.  The  Bill-floor  is  158  feet  in  length,  and  we  are  working 
00  feet  in  width  and  good  ore  still  east  of  us.  The  breast  looks  spleudid.  The  north 
winze  is  down  G3  feet  and  looking  weU.    Average  Ufisays  $75. 

The  product  of  the  mine  for  the  four  quarters  of  the  year  1871  was : 
Pirst  quarter,  $1,034.50 ;  second  qnarter,  no  returns ;  third  quarter, 
4212,038.56;  fourth  qnarter,  $985,848.31.  There  is  no  doubt  that  the 
vahie  of  this  and  the  Crown  Point  mine  will  go  still  higher.  The  Vir- 
ginia City  Enterprise,  of  Jannary  11,  thns  speaks  of  the  mine,  and  it  is 
not  surprising  that,  in  view  of  such  developments,  the  stock  should  at 
that  time  have  stood  at  $500,  against  $8  in  January  of  the  previous 
year: 

This  splendid  mine  has  never  looked  better  than  at  present.  Throughout  alength  of 
320  feet,  every  slope,  cross-cut  and  opening  of  any  kind  on  the  great  ^ay-deposit, 
shows  magnificent  ore.  The  north  winze,  now  being  snnk  on  the  1,100-toot  l^vel,  is 
now  down  135  feet.  It  descends  at  an  angle  of  40  degrees,  and  is  all  the  way  m  ore  of 
exceeding  richness— ore,  the  ayerage  assays  of  which  are  from  $150  to  $200.  On  the 
ninth  level  of  the  old  mine,  where  the  ore-body  has  been  cut  through,  the  pay-ground 
is  found  to  be  30  feet  in  width  and  very  rich.  Thns  the  deposit  is  seen  to  have  width 
and  depth  as  wellaa  length.  Ah  yet  we  are  unable  togivelbo  yield  tor  the  past  month 
in  esact  figures,  but  it  will  vary  but  little,  either  way  from  $3^5,000.  Of  tbis  amonnt 
$200,000  may  be  set  down  as  net  profit.  Taking  into  consideration  stoppage  of  the 
mills  and  consequent  falling  off  in  the  quantity  of  ores  reduced,  the  showing  for  tho 
month  ought  to  be  satisfactory  to  tho  stockholders.  Tho  future  of  the  mine  cannot  be 
otherwise  than  briUiant.  The  company  now  have  on  hand  over  $700,000  in  coin  and 
supplies  of  all  kinds  in  immense  quantities.  Besides  the  stores  at  the  mine,  they  now 
have  {paid  for)  in  Carson  City,  timbers  and  Ininber  to  tho  value  of  (17,000.  Add  to 
this  the  fact  that  Oill  the  ore-breasts  throughout  the  mine  are  looking  splendid,  and 
that  an  immense  body  of  ore  has  been  explored  and  is  now  in  sight  ready  to  be  raised, 
and  we  can  see  that  all  that  has  yet  been  done  ia  as  nothing  when  compaied  with' what 
can  now  be  accomplished.  A  very  considerable  increase  ia  the  working  force  employed 
ia  the  extraction  of  ore  will  be  made  to-day,  aud  should  the  weather  prove  favorable 
for  tho  transportation  and  reduction  of  ores  for  the  remainder  of  the  month,  we  may 
look  for  a  big  yield  for  January. 

The  increase  of  the  proportion  of  gold  in  the  ore  from  the  deepest 
levels  of  the  Belcher  and  Crown  Point  is  attended  hy  a  return  ia  the 
appearance  of  the  ore  to  the  type  made  familiar  in  earlier  years  by  the 
rich  black  sulphuret  bodies  of  upper  levels  in  the  C-ould  and  Curry, 
Ophir,  and  Mexican  mines.  This  tends  to  remove  the  apprehension 
expressed  in  my  former  reports  that  the  character  of  ore  might  change 
in  depth,  assuming  a  predominance  of  refractory  base-metal  min- 
erals. Baron  Kich  thofen's  expectation  of  mcwo  widely  disseminated  low- 
grade  ore  in  depth  is  likewise  partially  contradicted  by  this  discovery ; 
though  it  may  hereafter  be  found  that  such  low-grade  ores  do  exist  at 
these  deep  levels.  In  fact,  the  stndy  of  the  ore-bodies  on  the  Comstocfc 
hitherto  has  been  mainly  a  study  of  excavations ;  and  the  portions  of 
the  vein  which  were  not  extracted  are  not  usually  laid  down  on  the 
maps  as  ore-bearing  at  all.  This  naturally  leads  us  to  overlook  connec- 
tions between  different  ore-bodies  which  may  nevertheless  exist. 

South  of  the  Belcher,  the  principal  activity  has  been  in  the  Overman 
and  Caledonia  mines.  In  the  former,  a  new  vertical  shaft,  on  the  east 
side  of  the  vein,  necessitated  by  increasing  depth  of  workings,  has  been 
in  progress.    It  was  down  500  leet  February  14, 1872. 

The  Caledonia  is  claimed  to  be  the  farthest  south  of  the  mines  on  the 
Comstock.  Whether  it  is  actually  on  that  vein  or  not,  it  has  been 
worked  with  considerable  activity  during  the  year,  producing  18,836 
tons  of  low-grade  ore,  of  the  gross  value  of  $244,890.  This  was  formerly 
called  the  American  Mining  Company. 

The  Succor  is  a  mine  in  Gold  Cation,  about  one  and  a  half  miles  from 
Crown  Point.    It  is  supposed  by  some  to  be  upon  a  vein  east  of  the 
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Comstock,  and  by  others  to  occupy  a  braneli,  or  even  the  main  contin- 
uation of  the  Comstock,  which,  they  claim,  has  been  warped  in  that 
direction.  It  is  reported  as  producing,  during  the  first  three  quarters  of 
1871,  8,400  tons  of  ore,  of  the  gross  value  of  $105,940.  The  San  Fran- 
cisco Stock  Eeport  says  of  this  mine,  (March  10, 1871 :) 

We  learu  tbat  the  main  tunnel  is  ia  1,S50  feet,  and  'vras  in  ore  that  paid,  aprofit  orer 
«xpeiiHe8  fur  the  whole  distuDce  ;  an  upper  tunnel  is  in  570  feet,  and  was  also  in  ore  all 
the  way.  The  lower  tunnel  is  connected  with  this  bj  an  npraiBe.  From  the  upper 
tunnel  a  raise  has  been  made  te  the  surface,  thus  connecting  the  lower  tunnel  with  the 
aurfaco.  These  raises  have  demonstrated  the  fact  that  ore  exists  the  whole  distance, 
from  the  Bnrfa:ce  to  the  lower  tnnnel,  which  ia  overStiO  feet.  An  incline  has  been  sunk 
from  the  surface  (1,000  feet  from  the  mouth  of  the  tunnel)  to  a  deptli  of  140  feet,  and 
was  in  ere  aJl  the  way.  This  incline  will  intersect  tlie  tunnel  1,000  feet  from  its  mouth. 
Still  ftirther  to  the  east  of  the  incline  are  good  croppings  that  extend  to  the  eastern 
boundary  of  the  mine.  On  the  opposite  (or  west  side)  of  Gold  CaHon,  a  shaft  has  been 
simk  180  feet,  and  a  drift  is  being  run  which  will  cut  the  Snccor  ledge  at  a  depth  of 
140  feet  below  the  lower  tunnel  on  tlie  east  side  of  the  oalLon.  The  ore  that  is  beiug 
extracted  from  the  mine  mills  abont  $15  per  ton,  while  the  cost  of  mining  it  is  only  $1 
and  miUing  $6  per  ton,  thus  leaving  a  profit  of  $8.  The  first  ore  crushed  iu  Nevada 
cameirom  thiamine,  and  was  millM.  at  the  Koneermillin,1859,  From  tlie  proceeds  of 
thia  mine  they  have  been  enabled  to  bnild  a  mill  of  the  capacity  of  crushing  35  fflD,i 
dail7,  4  Stevenson's  pans,  and  pay  for  all  prospecting,  improvements,  and  mining  that 
have  been  done.  The  past  sixteen  month^  workings  have  returned  $396,000.  The  ckji 
of  White  ledge  is  east  and  runs  northerly  and  southerly,  being  the  same  course  as  that 
of  the  CotDStoek,  and  is  in  a  direct  line  with  the  new  shafts  of  the  Hale  and  Norcroas, 
Savage,  Chollar-Potoei,.and  others,  and  many  miuing  experts  have  set  forth  the  asser- 
tions, based  upon  tliorough  knowledge  of  the  dip  aud  course  of  the  Comstock  lode,  that 
this  White  ledge  is  on  tlio  lode. ' 

The  Kentuck  mine,  north  of  Crown  Point,  has  at  last  been  able  to 
extract  ore  from  the  section  of  the  mine  burned  out  by  the  Are  of  April, 
1869.  The  rock  in  May,  1871,  was  still  so  hot  in  many  places  as  to  bum 
the  naked  hand.    The  timbers  were  found  to  be  converted  into  charcodi. 

The  Yellow  Jacket  developed  a  body  of  ore  in  the  north  drifts  of  the 
1,000  and  1,100-foot  levels  during  the  spring  and  summer  of  1871,  and 
maintained  a  steady  production  of  ore.  The  price  of  the  stock  was 
comparatively  free  from  fluctuations  during  the  year.  The  main  incline 
of  this  mine  has  reached  the  level  of  the  proposed  Sntro  Tunnel. 

The  Chollar -Potoei  produced  during  the  year  59,535  tons  of  ore,  of 
the  gross  value  of  $2,067,827.  The  year  ending  July  1, 3871,  was  the 
most  profitable  in  the  history  of  the  mine ;  but  the  great  falling  off  in 
product  during  the  remainder  of  1871  indicates  the  rapid  exhaustion  of 
reserves.  The  product  for  each  quarter  was  as  follows :  First  quarter, 
$820,295 ;  second  quarter,  $770,347 ;  third  quarter,  $287,175 ;  fourth 
quarter,  $189^909. 

The  operations  of  the  Hale  and  Norcross  are  described  at  length  iu 
the  extract  from  the  superintendent's  report,  given  below. 

In  the  Savage,  a  new  body  of  ore  was  discovered,  about  the  begin- 
ning of  the  year,  in  the  335-foot  level.  It  is  said  that  this  body,  which 
contained  a  large  amount  of  low-grade  ($23}  ore,  was  strangely  over- 
looked in  former  workings.  Mr.  Bonner,  when  superintendent  of  this 
mine,  "  drifted  square  up  to  it  and  struck  the  clay  inclosing  it,  then 
'raised' for  a  few  feet  along  the  clay,  and  stopped  work  withoat  ever 
cutting  through."  The  old  Potosi  chimney  was  also  worked  to  some 
extent ;  but  the  operations  of  the  mine  were  not  specially  profitable,  as 
will  be  seen  by  the  report  of  the  superintendent,  who  declared  in  July  ' 
that,  so  fiir  as  could  then  be  seen,  the  mine  was  exhausted  of  paying 
ore.  But  the  discovery  of  rich  ore  in  the  1,400-foot  level,  on  the  2d  of 
February,  1872,  has  put  a  new  face  on  affairs.  Full  particulars  of  this 
discovery  are  not  at  hand,  but  its  significance  is  certainly  very  great. 
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1  qnote  the  following  remarks  upon  it  from  the  Saa  Francisco  Stock 
ileport : 

That  tlie  strike  shonW  occur  in  this  mine  Js  of  far  greater  imnortanee  and  vaJne  to 
baao  the  helief  upon  tbat  other  minoa  will  strike  it  ereutuaily,  than  if  the  discovery 
should  have  been  made  in  some  mine  more  contiguouB  to  the  Crown  Point.  Adjacent 
to  it  on  the  north  is  the  Gould  acd  Cnrry,  and  on  the  south  the  Hale  and  Norcross. 
Further  south  is  the  Chollar-PotoBi,  and  most  of  the  other  mioea  that  are  speculated 
in,  and  called  Washoe  stocks.  The  development  of  ore  in  the  Belcher,  and  its  discov- 
ery in  the  Savage,  is  the  finding  of  a  paying  vein  almost  at  what  has  bepn  considered 
tho  two  extremities  of  the  lode.  Between  these  two  mines  are  located  the  most  of  the 
mines  that  have  ever  ^aid  dividends,  and  the  importance  of  the  development  aids  to 
suhstantiate  the  heliet  that  this  lode  is  more  likely  to  he  a  continuous  than  an  irregu- 
lar, broken  body.  The  Crown  Point's  rich  body  was  mot  at  a  depthofahout  1,900  feet, 
although  ore  of  a  low  grade  was  discovered  900  feet  down,  and  ■  that  of  the  Sav^e  is 
met  at  1,400.  Tbedeclivity  of  thehiUissogrcat  that  theSavage  mine,  or  where  their 
new  shaft  is  located,  is  about  900  fbet  higher  than  the  Crown  Point,  and  it  would  bo 
addnced  from  this  fact,  that  if  the  country  where  these  mines  are  located  was  a  level- 
plain,  instead  of  a  hilly  formation,  these  two  mines  would  have  struck  ore  at  about  the 
same  depth.  The  continuity  of  this  body  may  continue  up  to  the  Sierra  Nevada  mine, 
as  lately  in  this  claim  a  vein  of  metalliferous  quartz  has  been  discovered, -similar  to 
that  found  in  the  mines  located  on  the  Gomstock  lode  proper — the  walls  composed  of 
])orphyry  and  clay.  This  new  deposit  goes  as  high  as|^  in  silver,  and  considerable 
tree  gold  is  perceptible  in  the  rock.  This  claim  is  situated  ahout  one  mile  abo^'e  the 
Ophir,  and  is  at  the  extreme  end  of  where  any  mining  operations  have  ever  been  car- 
ried on,  It  has  been  a  question  of  douht,  ever  since  sdver  has  been  discovered  in  tbat 
country,  us  to  where  this  silver  lode  begins  and  ends.  For  several  years  hack  its  tor- 
minus  has  been  placed  at  about  the  Ophir  mine ;  hut  these  calculations  are  now  apt  to 
be  upset  by  tliis  recent  discovery.  Between  the  Ophir  aad  Sierra  Nevada  mines  there 
is  a  very  largo  section  of  country  that  has  never  been  worked  at  any  great  depth.  An 
impetus  will  now  be  given  to  prospect  this  virgin  ground,  and  who  can  foretell  what 
the  result  will  hot 

The  operations  in  the  Gonld  and  Curry  comprised  the  retimbering  of 
Ijetweeu  400  and  500  feet  of  the  shaft  in  which  the  timbers  were  more 
or  less  decayed,  and  the  continuation  of  explorations,  which  resulted, 
up  to  the  close  of  1871,  in  no  discoveries  of  importance.  The  product 
of  the  mine  was  1,713  tons  in  the  iirst  quarter,  gross  value,  $34,940,  and 
345  tons  in  the  third  quarter,  gross  value,  $13,074.  This  product  is 
from  bodies  of  oje  in  upper  levels. 

From  the  foregoing  brief  outline  of  some  of  the  more  important  oper- 
ations, it  will  be  seen  that  the  prospects  of  the  Comstock  mines  for  the 
immediate  future  are  most  brilliant.  According  to  the  Alta  California 
the  ore-bodies  in  Grown  Point  and  Belcher  contain  at  least  $90,000,000; 
and  this  enormous  value,  together  with  the  circumstance  of  their  discov- 
ery at  the  greatest  depth  attained,  will  undoubtedly  lead  to  more  exten- 
sive prospecting,  as  well  as  largely  increased  production. 

In  view  of  the  large  amounts  of  low-grade  ore  which  remain,  and 
other  bodies  of  low  grades  which  are  continually  discovered  in  the  mines, 
the  question  of  the  price  of  labor  becomes  important,  though  the  richer 
discoveries,  by  restoring  to  some  of  the  companies  the  i>rosperity  which 
has  heretofore  rendered  them  careless  of  this  question,  may  postpone  its 
reasonable  solution.  The  president  of  the  Hale  and  Norcross,  in  his 
annual  report,  gives  the  following  statement,  showing  the  reduction  of 
all  expenses,  except  that  of  labor,  within  the  four  years  .preceding  1871: 
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It  tlius  appears  that  while  the  items  of  timber,  fire-wood,  aad  milling 
expense  show  an  average  reduction  of  27.67  per  cent.",  and  the  value  of 
the  ore  reduced  a  decline  of  26.1  per  cent.,  the  wages  of  labor  still  main- 
talQ  a  high  standard.     Upon  this  point  the  president  remarks: 

In  all  miniag  communities  where  employment  dopeuds  on  the  development  of  hidden 
wiialth,  there  mnst  of  necessity  be  large  numbers  who  have  nothing  to  do,  and  who 
can  baonly  a  charge  and  espense  upon  their  more  fortunate  co-laborers;  but  when  cir- 
cnuistances,  such  aa  now  esiat  in  the  large  bodies  of  low-grado  ore  already  developed 
oil  the  Cowstocfc  lode,  have  placed  it  in  the  power  of  all  to  be  employed  at  prices  from 
1.^)  to  aO  per  cent,  less  than  present  rates,  bow  mnch  better  is  it  for  labor  to  conform 
to  the  ueoessities  of  the  case  than  to  insist  on  prices  of  ten  and  eleven  years  ago,  thereby 
paralyzing  work,  andj  in  order  to  maintain  its  position,  compelled  to  contribute  a  ^£ge 
percentage  of  its  earnings  toward  the  support  of  the  uaowployed. 

The  San  Francisco  Stock  Report  of  March  15  says  on  the  same  topic: 

lucreaaed  activity  is  perceptible  iu  the  stock  market,  based  npon  confidence  being 
restored  to  the  existence  of  deposits  of  ore  in  the  lower  depths  of  the  Comstock,  and 
that  of  a  quality  which  will  leave  a  fair  margin  for  profit  over  expeuaes.  The  great 
cost  of  mining  is  now  b;econiiDg  a  subject  of  much  couceru  to  interested  parties,  there 
having  been  no  reduction  made  in  this  department  since  the  oi^anization  of  the  Miners' 
League.  From  well-iiiformed  persons  we  learn  that  employment  is  given  to  about 
three  thousand  miners,  at  84  per  day;  this  sum  aggregates  bnt  $12,000  dafly,  being  about 
1860,000  per  month.  TJie  quantity  of  low-grade  ore  existing  in  some  of  the  mines  is 
very  extensive,  while  many  outside  claims  are  compelled  to  Be  idle  onaccoant  of  high- 
priced  !al>or.  To  extract  these  vast  deposits  and  to  work  idlemiues,  employment  conld- 
be  given  to  at  least  treble  the  number  of  men  now  employed,  bnt  a  reduction  is  neces- 
sary ;  though  the  amount  is  but  trifling  to  each  mac,  jet  the  aggregate  snm  woold  en- 
able mines  to  be  worked  without  calling  monthly  upon  stockhoMers  to  meet  tlio  enor- 
mous dwnands  for  labor  that  they  are  now  subject  to,  Tho  strength  of  those  trade 
combinations  consists  more  in  numbers  and  in  the  wealth  that  they  collectively  can 
coninumd  than  in  the  threats  of  the  destmction  ol!'  the  property  of  those  who  are  their 
employers,  if  the  employes'  demands  are  not  acceded  to.  If  the  miners  would  consent 
to  a  reduction  to  $3  per  day,  (which  is  more  in  proportion  to  what  they  were  receiving 
before  the  completion  of  the  raih-oad,  which  reduced  the  freight  tariffi  so  much  that 
the  necessaries  of  life  are  furnished  to  them  now  at  nearly  50  percent,  lower  than  pre- 
viously,) employment  could  be  given  to  nine  thousand  men,  and  thus,  instead  of  these 
men  controDing  pmong  themselves  but  §12,000  per  day,  tbey  woald  coutrol  827,000,  and 
a  far  larger  force,  which,  to  displace,  would  cause  more  trouble,  and  it  would  be  an  al- 
most impossibility  to  replace  such  a  large  number  without  causing^  losses  that  a  jear'a 
time  would  hardly  meet.  And  this  reduction  would  result  greatly  to  thoi  t  good,  and  in  a 
manner  to  which  they  pay  bnt  little  attention.  Most  of  these  miners  speculate  to  a 
grcaterorleaserestentin  the  stock  of  the  mines  in  that  district.  When  the  mines  have 
good  deposits  of  ore,  which  enable  them  to  meet  expenses  and  disburse  dividends,  the 
miner  that  has  stock  in  such  mines  is  in  far  better  condition  than  when  he  is  called 
upon  for  money  to  meet  assessments,  for  which  there  would  be  no  need  if  he  would 
consent  to  a  alight  reduction  in  his  demands.  If  he  will  thus  take  into  conaideration 
the  snm  he  has  thus  paid  out  and  tho  losses  he  has  suffered  by  the  depreciation  of  the 
stock  he  has  held,  he  will  find  out  that  a  greater  call  than  25  per  cent,  upon  hia  |4 
petr  day  has  been  made,  and  that  these  depoaita  still  remain,  which,  if  be  i>ut  consented 
to  make  the  price  of  his  labor  proportionate  to  the  prices  of  other  commodities,  would 
have  been  worked,  and  by  the  extracting  of  them  tile  necessity  of  many  assessments 
would  have  never  existed,  and  thus  indirectly  his  labor  wonid  bring  to  him  more  than 
84  tlaily  by  the  maintaining  of  the  value  of  the  stock  which  he  held,  and  the  doing 
away  j)f  assessments  which  he  has  been  called  upon  to  pay. 

The  proceedings  with  regard  to  the  Sutro  Tunnel  scheme  have  brought 
out  agood  deal  of  interesting  evidence  concerning  the  Comstock  mines, 
and  the  Tuethods  of  working  now  employed  there. 

A  law  of  Congress,  approved  April  4, 1871,  authorized  the  President 
of  the  -United  States  to  appoint  a  board  of  three  commissioners,  two 
engineer  officers  of  the  Army  and  one  mining  or  civil  engineer,  to  ex- 
amine and  report  upon  the  Sutro  Tunnel,  with  special  reference  to  the 
importance,  feasibility,  cost,  and  time  required  to  construct  the  same ; 
the  value  of  the  bullion  extracted  from  the  mines  on  the  Comstock 
lode;  their  present  and  probable  future  production;  also,  the  geologi- 
cal and  jtcadHcal  value  of  said  tunnel  as  an  exploring  work,  and  its 
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general  bearing  upon  our  mining  and  other  national  interests  in  ascer- 
taiuiug  the  practicability;  of  deep-mining. 

Tlie  commission,  consisting  of  Major  Generals  H.  G.  Wright  and  J. 
G.  Foster,  and  Mr.  Wesley  Newcomb,  transmitted  its  report,  December 
1,  to  the  Chief  of  Engineers,  who  transmitted  it,  January  4,  to  the  Secre- 
tary of  War,  who  transmitted  it,  January  6,  to  Congress.*  This  report 
contains  much  interesting  information,  though  it  must  be  pronounced 
in  many  respects  superficial  and  unsatisfactory. 

The  commission  estimates  the  total  yield  of  the  lode,  from  1859  to 
1871,  at  $125,000,000 ;  and  the  present  annnal  product  at  $16,000,000. 
As  regards  the  probable  future  yield,  it  is  declared  that  no  claim  can 
be  made  to  anything  lilte  accuracyj  except  in  the  few  instances  in  which 
ore-bodies  are  now  developed.  The  commission  declares  its  belief  that 
tbe  lode  is  a  true  flasure-vein,  extending  downward  indefinitely  in  the 
crust  of  the  earth ;  but  whether  it  wiU  continue  to  be  ore-bearing  is  a 
matter  of  opinion,  to  be  based  upon  probabilities,  and  the  actual  results 
experienced  in  deep-mining  In  other  parts  of  the  world.  These,  in  the 
judgment  of  the  commission,  favor  the  finding  of  ore  down  to  the  low- 
est depths  that  can  be  reached. 

,The  report  declares  that,  as  an  exploring  work  for  deep-mining,  the 
Sutro  Tunnel  merits  favorable  consideration;  indeed,  that  its  value  for 
this  purpose  is  so  evident  as  scarcely  to  be  called  in  question.  With 
regard  to  drainage  .and  ventilation,  it  is  concluded  that  the  tunnel 
would  not  be  a  necessity  for  these  purposes.  This  part  of  the  report 
is  remarkably  wanting  in  deflniteness  and  force.  In  the  matter  of 
drainage,  the  commissioners  seem  to  have  made  no  original  investiga- 
tions whatever,  but  to  have  accepted  without  question  the  conclusions 
of  several  snperintend'ents  of  the  mines — that  is  to  say^  of  persons  in 
the  employ  of  the  parties  who  are  opposing  the  construction  of  the  tunnel. 
They  were  thus  led  to  the  startling  conclusion,  among  others,  that  the 
cost  of  raising  water  from  the  mines  is  already  very  slight,  and  will 
decrease  still  further  as  the  workings  advafice  in  depth.  This  opinion 
is  open  to  challenge  on  four  grounds:  First,  it  ignores  the  indirect  cost 
of  drainage  by  means  of  pumps,  i.  e,,  the  estra  time  and  labor,  aside 
from  the  mere  cost  of  pumping,  involved  in  this  method,  and  the  tire- 
quent  loss  and  delay  arising,  particularly  upon  the  Comstock  vein,  from 
sudden  influx  of  large  bodies  of  water.t    Secondly,  it  is  based  upon 

•  See  Senate  Documents,  Ex,  Doe.  No.  15,  Forty-second  Congrp?*!  second  sessioo 
t  In  iUuatratioB  of  tliis  point,  tlio  following  article  from,  tl  e  Sin  ir'inci^co  bto(k 
Report  of  January  96  is  given  : 

"  Most  of  the  diiSculties  tliat  beset  mining  in  its  incipient  stage  hiTe  been  over 
come  by  the  many  improvements  made  upon  the  machineiy  then  lu  use  The  hoise 
■whim  has  lieen  superaeiled  by  the  Btcam-engine,  and  by  ■which  appliance  hundreds  of 
tons  of  ore  are  raised  to  the  surface  in  the  same  space  of  time  that  formerly  but  tea 
■were  extracted,  and  at  a  greatly  less  cost.  New  iuventions  have  sueceeded  the  old 
form  of  pans,  and  now  70  (and  frequently  90)  per  cent  is  returned  by  the  mill'J  to 
but  40  and  50  in  the  early  days  of  mining.  Eook-breakers  worked  by  steam  arp  uged 
in  place  of  the  heavy  sledge-hammer  propelled  by  manual  labor  In  all  the  departs 
ments  great  improvements  have  been  made,  whiim  ha\  e  proven  of  meaUulable  vtlue 
to  mine-owners.  The  espenaes,  by  the  application  of  steam  and  new  indention?, 
have  been  decreased  almost  50  per  cent.,  and  lives  that  were  formally  constantly  m 

i'Bopardy,  are  now  almost  always  comparatively  sate  by  the  use  ot  the  salety  cage 
n  every  minutia  pertaining  to  mining  matters  there  has  been  %a  improvement  nuoa 
the  primitive  mode  that  was  in  use  ten  to  twelve  years  ago  All  the  obstacles  tint 
nature  seemed  to  present  to  prevent  the  success  of  human  skill  have  been  overtome 
■with  one  exception,  and  that  is  the  prevention  of  water  interfenne  with  work  in  the 
mines.^  When  water  Sooded  upper  parts  of  a  mine,  no  iittle  trouble  was  experienced 
to  drain  it  out,  while  the  expense  was  proportionately  large  This  wis  at  a  time 
when  500  to  8flO  feet  were  considered  great  depths  for  a  shaft  Superintendents  fre 
quently  complained  of  vesntiooH  delays  to  which  they  were  forced  to  submit  bv  this 
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observations  referring  to  the  third  of  a  series  of  unusually  dry  years, 
when  tlie  amount  of  water  was  exceptionally  small.  Thirdly,  it  takes 
into  account  but  a  small  portion  of  the  vein,  and  it  ignores  the  fact 
that  the  fear  of  striking  bodies  of  water  has  been  one  cause  limiting 
the  amount  of  exploration  in  the  mines.  It  has  often  been  poioted  out 
that  the  water  in  the  Comstock  frequently  occurs  in  portions  of  the 
vein-mass  surrounded  with  day-seams,  and  that  this  clay  is  so  tenacious 
as  to  support  a  heavy  column  of  water,  so  long  as  it  is  not  broken 
through  in  mining.  Now  it  has  repeatedly  happened  that,  fearing  to 
cut  tlmiugh  such  a  seam  of  clay,  the  miners  have  failed  to  find  a  body 
of  ore  which  lay  behind  it.  This  is  apparently  the  only  explanation  of 
the  fact  that  the  ore-body  discovered  in-  January,  1871,  in  the  300-foot 
level  of  the  Savage  mine,  had  been  followed  for  a  considerable  distance 
along  the  outside  of  its  clay  sheathing  years  ago ;  but  the  clay  was 
nowhere  cut  through,  and  the  presence  of  ore  was  consequently  not  at 
that  time  ascertained.  Deliverance  from  the  water-risk  would,  in  my 
opinion,  permit  further  explorations  of  the  upper  levels  of  several 
mines,  which,  notwithstanding  the  large  amount  of  work  which  has 
been  done  in  drifting  upon  them,  I  believe  are  still  not  so  thoroughly 
prospected  as  to  justify  abandonment.  The  careful  study  of  the  min- 
ing maps  suggests  this  opinion,  and  the  history  of  the  repeated  dis- 
coveries of  overlooked  bodies  of  ore  confirms  it.  Fourthly,  the  opinion 
that  the  cost  of  raising  water  will  be  still  less  at  greater  depths,  ig- 
nores the  phenomenon  presented  by  artesian  borings,  namely,  that 
subterranean  supplies  of  water  from  distant  sources  are  struck  at 
depths  between  2,000  and  5,000  feet.  The  origin  of  such  streams  and 
springs  may  be  a  hundred  miles  away;  and  the  local  dryness  of  the 
place  where  the  boring  is  made  has  nothing  whatever  to  do  with  it. 

On  the  subject  of  ventilation,  the  report  of  the  commissioners  is  stiU 
less  satisfactory.  It  is  almost  incredible  that  educated  engineers  should 
lend  their  names  to  such  statements  as  the  following : 

Even  with  all  the  aid  tbat  the  tunnel  can  be  expected,  to  afford,  it  iathe  opinion  ot 
the  commission  that  inechnnieal  ventUation  by  blowers,  operated  by  steam  or  other 
power,  would  still  be  needed  at  the  headinj^  and  in  the  slopes  where  the  air  from  the 
tunnel  would  not  penetrate. 

According  to  natural  laws  as  at  present  understood  and  received,  the  air  entering 
the  proposed  tanoet  would  pass  through  it  and  up  the  shafts  of  the  mines  by  the 

annoyance,  and  often  work  was  stopped  for  weete.  Men  of  ingenuity  set  themselves 
to  thinking,  and  pumps  of  considerably  more  force  were  invented,  which,  for  a  time, 
were  successful  in  obviating  this  difficulty ;  butnowshafts  have  beensunk  to  such  depths 
that  more  powerflil  machinery  mnst  be  put  in  use ;  and  in  a  few  years  another  change 
will  have  to  be  made,  for  the  power  will  then  he  too  light  for  the  depths  that  will  be 
attained.  Vast  outlays  of  money  will  be  required  to  put  this  machinery  in  place,  and 
work  in  the  mine,  Mr  the  time  being,  wilt  likely  oe  stopped.  The  aqueous  fluid 
seems  to  have  turned  out  to  be  the  greatest  obstacle  that  natnre  has  presented  to  hu- 
man skill  to  conquer  in  the  mines  of  the  Comstook  ;  and  even  with  the  powerful  ma- 
ehiuery  now  in  use,  work  has  to  be  stopped  in  those  portions  of  the  mines  where 
water  has  gained-  upon  pumps ;  as,  for  instance,  the  superintendent  of  the  Crown 
Point,  in  a  letter  of  the  7th  instant,  in  speaking;  of  the  1,300  level,  says ;  '  On  the  1,300 
level  uothing  is  being  done,  and  nothing  will  be  done  until  the  water  is  drained  off, 
which  will  probably  take  three  weeks.  This  mine  has  one  of  the  most  powerful 
pumping-works  upon  the  Comstock,  and  yet  so  great  a  headway  was  gained  by  the 
water,  that  work  was  forced  to  be  stopped  in  a  certain  portion  o£  the  mine.  Ko  ap- 
pliance now  in  use  is  of  sufficient  power  to  prevent  the  repetition  of  such  an  occur- 
rence, and  the  skill  of  the  superintendent,  wno  is  regarded  as  one  of  the  best  miners 
in  Nevada,  is  put  to  a  severe  test  to  drain  it  out  in  the  time  epeeifled  above.  Consid- 
erable portion  of  the  expense  incurred  in  mining  is  caused  by  the  hoisting  and  drain- 
ing of  water,  and  he  who  will  devise  means  whereby  thjs  difficulty  will  be  conquered 
and  which  will  prove  permanent,  will  not  only  be  a  great  benefactor,  but  will  meet 
with  such  a  compensation  as  will  place  him  in  a  position  far  above  want." 

Certainly  nothing  can  be  "  devised"  more  simple  and  efBcieut  for  this  purpose  than 
a  deep  tunnel. 
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easiest  and  therefore  by  the  most  direct  cliaDnels,  thereby  conferriuglittlo  if  any  benefit 
u;ii)D  the  stopes  and  drifts  not  in  the  line  of  such  direct  transit.  Hence  tlie  uecessity 
■wbioh  is  aasmned  for  a  continuance  of  mechanical  ventilation  for  certain  portions  of 
the  mines  after  the  completion  of  the  tnnnel. 

And  here  it  may  be  proper  to  tillade  to  certain  anomalies  observed  in  the  ventilation 
of  tlie  mines  on  the  Oomatock  tode,  as  well  as  ia  mines  upon  lodes  lying  to  the  east- 
ward. According  to  the  received  lans  of  ventOation  it  W^ould  have  been  assumed  that, 
in  the  case  of  two  shafts  connected  at  bottom  by  drifts,  tbe  air-onrrent  would  pass 
down  the  lower  and  through  the  drifts  up  the  higher,  and  that  this  rule  would  be 

without  exception  where  not  influenced  by  circumstances  of  situation  or  artificial  cf 

that,  in  the  ease  of  a  long  adit  or  tunnel,  tbe  inner  extremity  of  which  was  cr~  ~ 

with  the  surfece  by  a  shaft,  the  outer  being  directly  upoa  the  side  of  the  m , 

the  current  would  be  through  the  tunnel  and  up  the  shaft.  In  the  former  case  the 
current  was  found  to  be  sometimes  m  one  direction  and  sometimes  in  tbe  other,  it 
having  been  permanently  chaugetl  in  one  instance,  after  the  occurrence  of  a  Gre  in  one 
of  the  mines  tJinseounected;  the  dowu-drau^ht  having  been  through  the  shorter  shaft 
before  the  fire,  and  through  the  longer  evev  since.  In  the  latter  ease,  which  applies  to 
two  tunnels  visited  by  the  commission,  the  down-draught  was  into  and  downward 
through  the  shafte  and  out  of  the  tunnels  in  a  very  strongly  perceptible  current.  In 
view,  therefore,  of  these  anomalies,  it  would  seem  uncertain  whether  the  current  of 
air  would  pass  through  the  proposed  tunnel  into  the  mines  and  out  through  the  shafts, 
or  tliu  reverse.  So  far  as  tie  ventilation  is  concerned,  it  wiU  be  of  little  importance 
which  way  the  current  should  pass.  Probably  the  mines  would  bo  tbe  more  bene- 
fited by  its  passing  downward  through  them  and  out  of  the  tunnel,  than  in  the 
reverae  direction. 

The  author  of  these  paragraphs  seems  to  be  ignorant  that  the  air- 
current  of  a  strong  natural  ventilation  can  be  carried,  by  simple  con- 
trivances, to  all  the  headings  and  stopee  at  will ;  that  it  can  be  split  into 
separate  currents,  and  these  conducted  wherever  they  are  needed;  that 
this  is  not  only  theoretically  possible,  but  actually  practiced  in  large 
mines ;  and  that  the  power  of  the  current  supplied  by  a  connection  be- 
tween a  horizontal  tnnnel  and  a  shaft  2,000  feet  deep  would  bo  much 
greater  than  that  of  the  mechanical  blowers  now  employed  at  the  Corn- 
stock  mines. 

The  talk  about  "anomalies"  in  the  direction  of  the  current  is  absurd, 
as  a  plain  statement  of  the  theory  of  natural  ventilation  will  show.  The 
air  at  each  opening  of  a  mine  (the  downcast  shaft  or  tunnel-mouth, 
as  the  case  may  be,  and  the  upcast  shaft)  is  under  the  pressure  of  a 
column  of  air,  extending  upwards  to  the  top  of  the  atmosphere.  Taking 
for  illustration  the  simplest  case,  that  of  a  shaft  connected  at  the  bottom 
with  a  tunnel,  we  have  at  the  two  ends  of  the  tunnel  two  different  press- 
ures. At  the  outer  end  there  is  the  column  of  exterior  air  already 
mentioned;  at  the  other  end  there  is  a  shorter  column  of  exterior  air 
(terminating  at  the  top  of  the  shaft)  plus  the  column  of  interior  air  in 
the  sliaft.  It  is  evident  that  if  the  density  of  the  air  in  the  shaft  is  exactly 
equal  to  that  of  the  air  outside,  the  pressure  will  be  the  same  at  both 
ends  of  the  tunnel,  and  there  will  be  no  current  at  all.  If  the  air  in  the 
shaft,  being  warmer,  is  lighter  than  the  air  outside,  the  pressure  at  that 
end  of  the  tunnel  will  be  less,  and  there  will  be  a  current  in  through 
the  tunnel  and  out  through  the  shaft,  with  a  power  and  speed  deter- 
mined by  the  difference  in  weight,  with  a  due  allowance  lor  drag  or 
friction  of  air.  In  most  mines  in  temperate  climates,  not  exceeding  500 
or  600  teet  in  depth,  the  draught  is  one  way  in  winter  and  the  other  way 
in  summer,  because  the  temperature  in  the  mine  is  at  one  time  in  the 
year  higher,  and  at  another  time  lower,  than  the  temperature  outside. 
"With  a  mine  so  deep  as  to  give  an  excess  of  temperature  inside,  over  the 
summer  temperature  outside,  the  current  will  always  be  one  way.  Even 
a  slight  difference  of  heat  being  multiplied  by  the  length  of  a  very  deep 
shaft,  makes  a  mighty  difference  in  weight  of  air-column,  which  is  the 
moving  force. 

The  course  of  ventilation  between  two  shafts,  the  mouths  of  which  are 
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on  different  levels,  is  (friction  &c.,  aside)  what  it  would  be  for  a  tunnel 
and  shaft,  the  depth  of  which  is  equal  to  the  said  difference  of  level. 
When  two  shafts  with  their  mouths  on  the  same  level  are  connected  by 
a  drift  below,  there  is  at  first  no  impulse  to  a  current  in  either  direction, 
unless  for  some  reason  the  air.  in  one  shaft  is  warmer  than  that  in  the 
other.  But  if  the  air  in  both  is  equally  warm,  and  warmer  than  (lie  mr 
otttsid£,  then  upon  any  slight  cause  starting  the  current  in  either  direc- 
tion, it  will  continue  for  an  indefinite  period,  though  with  no  great 
strength,  in  that  direction,  because  the  place  of  the  warm  air  passing 
from  one  shaft  into  the  other  will  immediately  be  filled  by  cold  air  pour- 
ing into  the  top  of  the  first,  and  thus  a  permanent  inequality  in  the 
weight  of  the  two  columns  will  be  introduced.  But  should  the  air  out- 
side become  warmer  than  that  inside,the  enrreut  will  cease ;  because, 
in  tbat  case,  the  outside  air  entering  the  top  of  the  shaft  from  which 
the  movement  was  taking  place  through  the  drift,  would  make  that 
column  lighter,  not  heavier,  than  the  other,  and  so  would  tend  to  stop 
or  reverse  the  current. 

The  formula  and  calculation  of  the  theoretical  effect  of  the  difference 
in  temperature  inside  and  outside  of  a  mine  are  not  difficult.  What  is 
difficult  is  the  calculation  of  the  drag  and  other  hinderances  which 
diminish  the  i>ower  and  speed  of  the  current.  Leaving  these,  for  the 
present,  out  of  the  calculation,  it  may  be  shown  mathematically  as  fol- 
lows : 

Let  T  be  the  temperature  in  Fahrenheit  degrees  above  freezing-point 
of  the  outer  air;  t  that  of  the  air  in  the  mine ;  a  the  co-e£fieent  of  expansion, 
(according  to  Dalton,  about  0.0023  for  each  degree  Fahrenheit;)  H  the 
depth  of  the  shaft  above  the  tunnel ;  and  M  the  pressure  of  the  atmos- 
phere at  the  highest  opening  of  the  mine,  and  let  it  be  assumed  that  T 
is  less  than  t. 

The  pressure  at  the  mouth  of  the  tunnel  will  then  be — 
P  =  M  -f  II  of  the  temperature  T, 
and  the  pressure  in  the  shaft, 

pi  =  M  +  H  C  .|^_iL^'\  of  the  temperature  T. 
The  excess  of  pressure  at  the  tunnel-mouth  will  therefore  be — 

\L  +  atJ  \  1  +  atJ  \L  +  atJ 

-This  may  be  designated  h. 

For  H  =  2,000  feet,  T  =  33°  above  freezing-point,  and  ( =  53°  above 
fteezing-point,  we  have — 


ft  =  P—F  =2,000  X  .0023 


/•o3  — 33'\_ 


or  the  weight  of  a  column  of  air  at  the  temperature  T,  82  feet  high. 

The  general  formula  for  velocity  under  a  pressure  P  being  v=  ^/  2gP, 
we  have  here  for  the  pressure  P — P^  as  above  obtainetlj 

or,  for  the  special  case  assumed — 

«  =  V  l(i4  g  =  72  feet  per  second. 
The  quantity  admitted  must  be  found  by  multiplying  the  area  of  tbe 
tunnel-opening  by  this  velocity.    Thus,  140  feet  area  would  allow  over 
600,000  cubif  feet  per  minute  to  pass. 
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The  effect  of  drag  or  friction  will  be  presently  considered.  Disre- 
garding resistances,  we  find  from  tlie  foregoing  formula — 

1.  The  quantity  of  the  entering  air  is  proportional  to  the  velocity ; 

2.  The  velocity  is  proportional  to  tlie  square  root  of  the  depth,  and 
the  square  root  of  the  difference  in  temperature  inside  and  outside  of 
the  mine. 

A  part  of  the  surplus  pressure  P  —  PMs  consumed  in  overcoming  the 
resistance  of  friction.  This  loss,  measured  in  height  of  air-column,  is, 
according  to  D'Aubisson — 

9  A 
M  being  an  empirical  co-efBcient  (about  0.01  feet,)  A  the  area,  0  the 
perimeter,  'and  L  the  length,  of  the  air-passage,  and  v  the  velocity  of 
the  current.  Velocity,  and  tlierefore  power,  is  moreover  lost  in  over- 
coming extra  resistance  wheu  the  current  passes  from  a  large  passage 
into  a  smaller  one,  the  new  velocity  being  nearly 


or  the  two  velocities  being  proportional  to  the  two  sectional  areas  of 


For  a  given  case,  the  pressure  must  outweigh  all  resistances.    As- 
suming the  sectional  area  to  be  constant,  we  have — 

A  =  —  X  -r  X  IiV%  whence 


Since  the  theoretical  velocity,  apart  from  resistances,  is  V2gk,  we 
infer  from  this  formula  that  the  actual  velocity  is  proportional  to  the 
square  root  of  the  relation  between  perimeter  and  area  of  the  section 
of  the  air-way,  and  inversely  proportional  to  the  square  root  of  the 
length  of  the  air- way.  On  the  supposition  of  a  tunnel  20,000  feet  long 
and  a  shaft  2,000  feet  deep,  with  sectional  area  of  140  square  feet  and 
perimeter  of  50  feet,  the  theoretical  velocity  due  to  a  difference  of  20° 
in  temperature  wonld  be  reduced  fnJm  72  feet  to  5.8  feet  per  second. 

It  appears  from  the  formulas,  as  I  have  said,  that  fie  velocity  is  pro- 
portional to  the  square  root  of  the  depth,  and  to  the  square  3root  of  the 
difference  in  temperature.  Hence,  all  other  things  being  equal,  the 
ventilation  through  a  shaft  2,000  feet  deep,  connected  with  a  tunnel, 
compares  in  effectiveness  with  the  ventilati6n  through  two  shafts  reach- 
ing to  the  same  depth,  differing,  say,  220  feet  iif  level  at  the  surface, 
as  V2,000  to  ^220)  or  nearly  3  to  1,  Again,  other  things  being  equal, 
a  difference  of  temperature  of  5°  would  be  half  as  effective  in  natural 
ventilation  as  one  of  20°.  Such  conclosions  as  these  may  safi^ly  be 
drawn  from  the  foregoing  demonstration.  The  formulas  I  have  given 
are  not  intended  for  any  other  use  than  to  show  the  definite  relations 
and  conditions  of  the  problem.  The  student  who  desires  to  find  a  more 
thorough  mathematical  discussion  of  the  question  may  consult  Peclet's 
Treatise  on  Heat  and  its  Applications,  or,  still  better  for  this  special 
pnrpose,  Combes'  A6rage  des  Mines,  Vol.  H,  p.  335,  and  elsewhere.* 

This  is^Jiie  nature  of  the  examination  which  should  have  been  made 
;r  and  Setlo,  Leitfaden  Eur  Bergbua- 
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by  the  Sutro  Tunnel  coniTuissioners.  In  the  absence  of  it  no  ono  can 
say,  from  tbe  imperfect  data  at  hand,  exactly  what  would  be  the  ven- 
tilating effect  of  that  tunnel;  and  I  confess  to  a  feeling  of  more  than 
disappointment  at  finding  in  a  report  which,  it  might  reasonably  have 
been  anticipated,  would  seriously  consider  a  question  of  such  importance, 
nothing  on  the  subject  but  the  unscientific  and  inaccurate  talk  about 
"anomalies"  and  "violations  of  the  laws  of  ventilation,"  in  which 
engineers  have  no  right  to  indulge. 

It  is  due  to  the  eminent  gentlemen  who  composed  this  commission, 
to  say  that  they  construed  the  law  under  which  they  were  appointed, 
as  directing  them  to  do  no  more  than  they  have  done.  If  this  was  the 
ea«e  it  was  an  untbrtunate  defect  in  the  law.  The  only  benefit  to  be 
derived  from  the  skill  and  experience  of  such  men  was,  I  think,  in  re- 
quiring them  to  study  the  qnestion  as  engineers,  not  as  tonrists.  Their 
estimate  of  the  cost  of  the  tnnnel  and  all  branches  is  apparently  careful 
and  trustworthy.    I  subjoin  it  in  full : 

E^Umatei  of  cosU  of  Ww  Smi-o  TanneL 

Coat  Of  sinkina:  shaft  No.  1,  100  sq^uare  feet  area  and  depth  of  530  foet,  in- 
cladiDg  tools,  labor,  and  materials  of  all  kinds,  at  840.84  per  foot  of 
depth,  (beiug  the  average  coat  in  tlie  eeveu  principal  miaea  of  tlie  Cora- 
stock  lode) 821,327  20 

Same,  siaft  No.  8,  109  aqnare  feet,  1,035  feet  deep,  at  $40.24 41,  246  00 

Same,  shaft  No.  3, 109  square  feet,  1,319  feet  deep,  at  $40,24 53,076  56 

Same,  shaft  No.  4,  109  square  feet,  1,499  feet  deep,  at  $40,24 60,310  76 

Same,  shaft  No.  5, 109  square  feet,  1,465  feet  deep,  at  $40.S4 58, 951  60 

Same,  shaft  No.  6,  109  sqaare  feet,  1,465  feet  deep,  at  $40,24 58, 951  60 

Ffelimiiiary  iantteh  or  dr\fla. 

Coat   of  labor,  tools,  aud  materials  of  all  kinds,  for  drift  of 

main  tunnel,  6  feet  wide,  7  feet  higli,  and  19,790  foet  long, 

atfl6.90  per  running  foot,  (being  tfte  average  cost  of  2,185 

ffeet  completed  July  1, 1871) $393,831  00 

Deduct  value  of  one-half  of  timber  of  drift,  which  may  be 

used  again  as  the  enlargrnent  progresses 14,644  60 

■  ■  ■      379, 176  40 

Coat  of  labor,  tools,  and  materials  of  all  kinds,  used  ia  drifts 

of  branch  tunnel,  6  feet  by  7  feet,  by  12,000  feet  long,  at 

$19.90  per ruDning fbot : 238,800  00 

Deduct  value  of  one-half  timber  of  drifts  used  a  second  time        8,880  00 

— 229,020  00 

Cost  of  enlargement  of  drift  to  full  aize  of  tunnel,  13J  feet  by  12  foet,  by 

19,720feetlong,  2,366,400  cubic  feet,  at  25  eenta 591,600  00 

Same,  of  branch  tunnel,  12,000  feet  long  1  *40  000  cubic  foet,  at  25  cents  360, 000  00 
Cost  of  timbering  main  tunnel  full  size,  19;J20  leet  in  length,  at  $17,34  pu 

rnnningfoot  ^1,944  80 

game,  of  the  branch  tunnel  12,000  feet,  at  $17.34  JOS,  080  00 

Cost  <ff  general  material  tnd  sundries  including  surveyiug  instrnroents, 

large  transit  building  for  the  same,  boardmg  tnd  lodging  nouses,  barns, 

horses,  carts,  magazines,  blowers  air  pipea,  &c  ,  for  lour  shafts  of  mam 

tunnel 6fi,  439  00 

Same,  for  branch  tunno3  two  ahafts  80, 000  00 

Cost  of  hoisting  and  pumping  engines  and  machinery  for  four  shafts  of 

main  tunnel  131,679  00 

Same,  for  branch  tunnel  two  shafts  108, 930  00 

Cost  of  boilers  and  parts  four  shafei  mam  tunnel  33,736  40 

Coat  of  boilera  and  parts  two  shifts  branch  tunnel  25,256  00 

Cost  of  labor  and  materials  for  the  erection  of  machinery  and  temporary 

buildings  to  cover  the  same,  for  the  font  sh  ifts  of  mam  tunnel  32, 265  00 

-^nie,  for  the  two  shafts  of  biauch  tunnel  31, 510  00 


„Google 


CONDITION    OF   MINING   INDUSTRY — ^NEVADA. 

Cost  of  materia!  aud  time  employed  in  attending  machinery  daring  the 

aiakiiigof  four  shafts,  main  tunnel 8138, 7i 

Same,  for  the  two  shafts  of  branch  tunnel -83, 4t 

Same,  during  the  running  of  the  preliminary  tnnnel  of  the  main  tnunel..  324, 7f 

Same  of  hranuh  tunnel ^^*''^ 

Cost  of  appliances  for  hauling  rock  and  ore  out  of  m^u  tunnel 50,  (H 

Coat  of  applianoea  for  hauling  rock  and  ore  out  of  branch  tnnnel ,-,  35, 0( 

Add  for  office  eipenaes,  saperintendenoe,  engineering,  and  e< 
20  per  cent., — 


Total  ei 


n  gold- 


Sinking  Bhafla JI75, 

Enniiing  preliminary  tunnels 379, 

Enlargement  of  drifts  to  size  of  tnnnel 

Timbering  full-size  tunnel 

General  materials  and  snndriea 

Engines  and  machinery 

Boilers  and  attachmeute ■ •-■ 

Erection  of  machinery  and  temporary  buildings  for 

Attending  machinery  iu  sinking  shi^ 

Ditto  in  running  preliminary  tunnels 

Endless  ivire-rope,  &c 


176  40        229,9 


Time  repaired  to  complete  tunnel. 


591, 600  00 

360,000  00 

341,944  80 

208,080  00 

66,439  00 

20,000  00 

121,679  00 

103,930  00 

33,736  40 

^,256  00 

32,265  00 

21,510  00 

138,734  27 

83,489  50 

2,256,329  29 

1,425,611  96 

451,265  86 

285,122  39 

2,707,595  15 

1,710,734  35 

Depth  of  shaft  No.  4,  (the  deepest) 1  4 

Average  daily  progress  in  the  shms  of  the  Comstock  3  feet. 

Nnmber  of  days  req^uired  to  sink  shaft  No.  4  1 499  feet 

Whole  length  of  main  tnnnel 

Distance  penetrated  by  preliminary  tnnnel  J  ily  1  1871 

Average  daily  progress  in  preliminary  tunnel 

Bistance  penetrated  when  shpfli  No.  4  reaches  tnnnel  level 

IMstance  remaining  to  be  penetrated  at  that  t  me 

Number  of  aTi^able  working  headings . . . 

Greatest  distance  to  be  penetrated  by  any  drift  to  meet  the  dr  ft  f  om  tne 

adjacent  shaft 

Time  required  to  run  above  distance  at  4 15  per  day 

Total  time  required  to  sink  shafts  and  run  dr  fts 

Additional  time  required  to  enlarge  tunnel  to  fall  s  ze 

Total  time  required  to  complete  main  tatiuel 

Number  of  years  required  to  complete  ma  n  tutiuel 

number  of  feet  of  branch  tunnel  ran  (rem  four  head  ngs  it  botton  of 

shafte  Nos.  5  aud6, 1,465  feet  deep,  when  ma  n  tunnel   s  completed 
Additional  time  required  to  extend  branch  tnnnel  to  1^  000  (eet  work  Dg 

two  headings *. 

Total  time  to  complete  main  and  branch  tn  nels  (manual  labor) 
Total  time  to  complete  main  and  branch  tnnu  N  (Ivmichnery 

I  cannot  here  discuss  the  question  raised  by  the  commis  ion  a=i  to  the 
feasibility  of  concentrating  ores  or  fulin^s  at  the  month  of  the  tunnel. 
Their  conclusion  is  that  they  do  not  know  ind  their  recommend  ition  is 
that  a  commission  be  sent  to  Europe  to  find  out' 

An  investigation  is  now  in  progress  before  the  Cammittee  of  the 
House  of  Representatives  on  Mines  and  Mining,  in  which  the  commis- 
sioners themselves  and  many  other  experts  have  been  witnesses,  and 
the  resalts  will,  no  donbt,  form  an  interesting  addition  to  the  literature 
of  the  Comstoclc  lode,  the  Sntro-Tuimel  chapter  of  which  is  already  quite 
voluminous.    Pending  this  inquiry  and  the  proposed  action  of  Congress 
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ia  tlie  matter,  the  company  has  begun  operatiooa  with  considerable 
vig-or,  as  ■will  appear  by  the  foUowiug  extracts  from  the  report  of  the 
superintendent  for  the  months  of  December,  1871,  and  Jannary  and 
February,  1872: 

We  Lave  met  with  many  difScnlties  during  that  time,  caused  mainly  by  an  nnusually 
severe  winter,  the  extraordinary  fall  of  rain  and  anew  having  made  the  roada  almost 
impassable.  As  spring  approaches  we  may  look  for  the  removal  of  these  obstaelea ;  in 
fact,  the  latest  accounts  give  favorable  news  iu  regard  to  the  weather  and  the  condi- 
tion of  the  roads.  ' 

Tou  will  perceive  l)y  the  annexed  statements  that  the  expenditures  were — 

For  the  month  of  December,  1871 828,831  04 

For  the  month  of  January,  1873 43,517  40 

For  the  month  of  February,  1873 50,190  41 

Or  a  total  for  the  three  montlis  of 129,828  85 

This  does  not  include  any  expenditures  incurred  by  the  Saa  Francisco  office. 

In  December  last  work  was  couiioenced  on  all  four  of  onr  shafts,  and  the  same  has 
been  prosecuted  since  with  due  euei^y  by  day  and  night.  On  the  '24th  of  this  mouth 
the  progress  at  the  different  points  was  as  Ibllows : 

I*ngth  of  tunnel 9,801  foot. 

Depth  of  shaft  No.  I : 120  feet. 

Depth  of  shaft  No.  2 2S2feet. 

Depth  of  shaft  No.  3 '-   147  feet. 

Depth  of  shaft  No.  4 130  feet. 

The  slow  progress  of  shafts  Nos.  1  and  4  ia  accounted  for  by  tho  fact  that  aoooaider- 
able  quantity  of  water  has  been  encountered,  and  that  the  putopiug-inachinery  waa 
delayed  on  the  road.  Shaft  Ho,  9,  in  which  the  quantity  of  water  was  small,  has  been 
progressing  steadily  ever  since  its  first  commencement. 

In  December  last  a  contract  was  made  with  the  Diamond  Drill  Company  for  the  use 
of  diamond  drills  in  all  portions  of  the  worka.  One  of  theae  drills  has  anived  at  the 
tnnnel,  and  experiments  are  beina;  made  for  the  purpose  of  ascertaining  the  best  mode 
of  employing  it.  With  these  drills  it  is  confidently  expected  that  the  monthly  advance 
in  the  tnnnel  will  be  250  feet,  and  that  of  theskafts  150  feet.  We  may,  therefore,  look 
for  a  more  rapid  progress  as  soon  as  these  are  iu  full  operation,  whioh  wo  hope  will  be 
the  case  by  June  next. 

Temporary  steam-engines  and  buildings  have  been  erected  on  all  the  shafts ;  also, 
extra  boilers  and  steam-pumps  have  been  placed  in  operation,  all  of  sofflcient  capacity 
to, reach  a  depth  of  500  to  800  feet.  After  that  depth  is  reached  maokiuery  of  much 
larger  dimensions  will  be  required,  both  for  hoisting  and  pumping. 

We  have  received  estimates  for  the  hoisttng-maohiuery  from  rour  of  tke  maiihine' 
works  at  San  Francisco,  the  lowest  bid  amounting  to  $35,000.  The  coat  of  transporta^ 
tion  and  erection,  including  buildings,  will  probably  amount  to  a  similar  sum. 

No  speciflcatiens  for  large  puuming-machinery  have  as  yet  been  submitted.  They 
will  bo  mode  out  shortly,  and  bids,  based  upon  them,  invited  from  the  founderies.  A 
rough  estimate  of  its  cost,  and  placing  the  same  in  running  order,  may  be  given  at 
$300,000.  All  this  heavy  machinery  should  be  contracted  for  within  the  next  sixty 
days,  since  it  will  require  at  least  four  montha  to  construct  and  erect  the  same,  it  being 
highly  desirable  for  the  rapid  prosecution  of  tho  work  that  no  delay  should  occur  on 
that  accoant. 

The  necessary  tools  for  a  first-class  machine-shop  at  the  mouth  of  the  tunnel — such 
as  lathes,  planiug-mackines,  drills,  &,c. — have  arrived,  and  n.  suitable  building  and 
steam-engine  have  been  erected. 

We  have  almost  completed  an  excellent  wagon-road,  commencing  at  the  mouth  of 
the  tnnnel,  leading  over  the  first  summit,  at  an  elevation  of  1,350  feet,  to  shaft  No.  2, 
situated  in  a  ravme  just  beyond.  From  that  point  an  old  road  to  Virginia  City  has 
been  placed  in  repair. 

The  poles  for  a  telegraph-line  from  Dayton  to  the  mouth  of  the  tunnel,  and  from 
thence  to  the  four  shafts  and  Yirginia  City,  have  been  placed  in  position,  and  instru- 
ments at  seven  different  stations  will  be  in  operation  before  long. 

We  have  erected  commodions  boarding  and  lodging  kouses  for  the  accommodation 
of  'the  men  at  each  of  the  four  shafts,  also  a  new  one  of  muck  larger  dimensions  at  the 
month  of  the  tnnnel. 
/  The  number  of  inen  employed  was — 

During  December 159  men. 

During  January -- .^. 231  men. 

During  Febmajy ~ 336  men. 
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The  work  is  being  carried  on  with  oommendalile  cara  and  economy,  under  the  super- 
yision  of  our  energetic  foreman,  Mr.  John  D.  Bethel.  All  the  difterent  departments 
receive  their  proper  attention.'  The  mechanical  engineering  department  is  under  the 
superintendence  of  Mr.  John  Anderson,  that  of  surveying  and  civO  engineering  under 
Mr.  G.  H.  Haist,  and  the  office  and  acdonnta  under  the  charge  of  Mr.  L.  Cheminant. 

Most  importruit  developments  have  of  late  been  made  in  the  Comstock  lode.  The 
discovery  of  rich  and  extaasive  bodies  of  ore  in  the  Crown  Point  and  Beloher  mines,  at 
a  depth  of  1,300  feet,  estimated  to  be  worth,  as  far  as  developed,  over  $30,000,000,  have 
finally  established  the  oontinnance  of  the  eouthera  part  of  the  Comstock  lodo  iu  depth. 
Discoveries  within  the  last  month  in  the  Savage  mine,  at  a  depth  of  i,400fcet,  of  the 
most  valuable  character,  have  settled  this  question  beyond  cavil  for  the  northern  por- 
tion of  the  lode.  The  importance  of  these  discoveries  can  hardly  be  overestimated, 
since  they  remove  all  doubts  of  the  brilMant  future  of  the  tunnel  enterprise. 

It  is  highly  desirable  to  push  the  tunnel  to  final  completion  at  as  early  a  moment  as 

Eossible,  and  it  appears  that  this  inay  be  accomplished  within  th.^  next  two  and  one- 
nlf  years,  provided  the  company  secures  all  the  requisite  funds. 

1  annex  the  reports  of  the  assessor  and  of  the  different  mining  com- 
panies : 
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Nnmbar  of  tons 

Value  per 
ton. 

Gross  jield 

Actual  cost 
o(  eitrac- 

Actual  coBt  of 
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Abstract  atafement  from  the  qaarierly  asaesament-roll  of  the  pruneeds  of  the  mines  of  Storey 
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Swrnmar!)  of  assmaor'g  returns  for  1872. 


Tons  of  ore. 

Gross  jlold. 

Poutth  q  arter 

105.*n'.lS 

JS,  449, 854  05 
2  918  402  98 
1,878,015  0» 
a;  481^903  99 

T.WU 

366,639.60 

9,727,176  11 

Tlie  mcnmpleteQe^s  oi  the  assessor's  returns  is  shown  by  the  fact  that 
the  Inpineots  of  bnlhon  bv  Wells  Faigo  &  Co  from  Virginia  and  Gold 
Hill,  duiing  the  year  18(1,  amounted  to  $ll,0o3,3_8  The  difference  is 
probably  dne  to  the  product  of  other  mines  than  those  mentioned  in  the 
table,and  partly,  perhaps,  to  the  shipment  of  bullion  obtained  from  tail- 
ings and  slimes, 

Eeport'of  the  Gould  and  Gurry  for  the  year  ending  N'ovember  30, 1871. 

Tho  superitttendect  reports  2,635  tons  of  oro  extracted  during  the  year  ouding  Novem- 
ber 30,  aggregating  f91,C45,  and  showing  an  aviJrage  of  826.91  per  t<jn.  The  time 
has  been  mostly  spent  in  prospecting,  Willi  no  favorable  rcsuICs.  The  mine  is  in  good 
order,  shafts  well  timbered,  aud  everything  in  working  condition.  The  president  and 
snperinteiidont  both  express  the  Lope  that  further  explorations  of  the  deep  levels  will 
yet  reveal  oa  good  indications  as  hare  been  found  in  a^oining  claims. 


From  bullion  prodnct.-  $''1  645 

Assessment  No.  9, 813.50  per  shire  bO  noo 

Assessment  No.  10,  $15  per  share  7<-  000 

Assessment  No.  II,  §15  per  sbire  7    000 

Kent  of  mill  and  maternls  sold  2i  6  0 

Koad.  franchise  sold,  and  tolls  *■  ■< 

MisceDaneoua *''2 


Labor  at  mine $16'i,236 

Supplies  at  mine,  &c 68,427 

Working  3,500  tons  of  ore  at  custom  mills 41,950 

Day  and  ni^ht  watchmen 2,070 

Beal  estate  in  Vir^nia - — - 1, 186 

Taxes — State,  oitj,  and  county 4,262 

General  expenses . - - 19, 740 

Exchange - - 1,254 


The  assets  of  the  company  aggregate  $139,935,  consisting  of  $62,674  for  real  estate, 
&c.,  at  mine ;  $31,476  for  materials  in  storehouse  and  yard  ;  $1,517  for  bills  receivable, 
and  $43,267  cash.  The  liabilities  consist  of  few  uncalled-for  dividends,  amouutiog  to 
$606.    The  average  cost  of  extracting  ore  was  $8.43  per  ton. 

Report  of  the  Savage  for  ilie  year  ending  July  11,  1871. 

[Esfrait  from  tho  Superintenaent'a  report.] 

The  Savage  mine  has  yielded  during  tlie  past  year,  ending  June  30, 39,715  44S8  tons 

of  oro;  in  the  first  sis  months,  13,503  i^gS  tons,  and  27,211  iJ^  tons  in  the  last  six 
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mouths  of  tlie  year.    This  ore  has  been  extracted  &om  tlie  followiug  Beetions  of  the  old 

Tons.  Pounils. 

First  level 3,412  540 

Secondlevel 5,145  710 

Fourth  level •  268  1,700 

Seventh  level ->. 5  1,200 

Eighth  level 7,959  1,680 

Niuth  level 12,696  1,560 

Tenth  level 1,623  1,800 

30,110    1,190 

OLD  MINE, 

ToDB.  Pounds. 

First  level ,, 1,698  810 

Thiid  level 106  1,900 

Fonrth  level 437  1,250 

Fifth  level 5B7  80 

Sisth  level 6,373  720 

Sevens  level 421  1,200 

9,604    1,%0 

Total 39,715    1,150 


There  have  been  rednced  38,147^^%  tons,  and  sold  802,;^  tons,  {in  the  month  of 
Julj,  1870,)  leaving,  from  the  year's  produotion,  766^(|^  tone,  the  proceeds  of 
which  have  not  yet  been  received.  The  aggregate  amount  of  bullion  and  cash  received 
esceeds  the  total  expense  by  the  sum  of  $8,510.68,  mliioh  is  the  profit  eo  fat  realized. 
The  yieid  of  these  766^%  tons  of  ore,  less  the  cost  of  reduction,  added  to  the 
iiJ)ove  sum  of  $13,510.68,  will  constitnte  the  actual  profit  of  tJie  whole  year's  opera- 

The  average  yield  ofthe  ore  rednced  is  $31.43  per  ton;  the  average  cost  of  reduction, 
■which  includes  labor,  materials,  and  all  incidental  expenses,  is  $11S0,  and  tie  average 
cost  of  production  13  10.95  per  ton,  leaving  a  profit  of  ibtty-two  (42)  cents  per  ton. 

The  first  and  second  levels  of  the  new  mine  were  re-opened,  and  ore  extracted  from 
them,  in  the  month  of  February,  and  they  still  continue  to  yield  some  ore.  The  fourth 
level,  also  re>«pened,  continues  to  yield  a  small  quantity.  The  eighth  level  was  ex- 
hausted in  the  month  of  December,  and  the  ninth  level  in  the  month  of  May.  The 
tenth,  or  lowest  level,  was  opened  in  the  month  of  May,  and  cross-cuts  have  been  run 
across  the  vein,  but  up  to  this  time  no  ore  of  value  l»as  been  discovered  on  this  level. 
The  ore  (l,633i§8i}  tons)  which  is  designated  above,  for  the  sake  of  convenience, 
as  coming  from  the  tenth  level,  was  extracted  from  between  this  and  the  ninth  level. 
Some  ore  yet  remains  in  that  locality,  near  the  south  line,  but  tlie  quantity  is  very 
limited. 

In  the  old  mine,  the  sixth  level  has  yielded  the  largest  portion  of  the  ore  which  has 
come  from  the  old  works.  This  level  Sras  re-opened  in  the  mouth  of  December,  and  it 
continues  to  yield  some  ore. 

The  main  shaft  haa  been  sunk  100  feet,  to  the  tenth  level,  and  that  level  has  been 
opened  to  our  southern  boundary,  with  fonr  cross-cuts  made  on  that  level  at  intervals 
ot  100  feet,  extending  from  the  west  wall  of  the  lode  across  the  vein,  and  penetrating 
the  east  wall  from  50  to  100  feet.  Over  4,000  feet  of  now  drifts  have  been  run  and  old. 
drifts  re-opened  in  the  new  and  old  mines,  and  eonsiderabie  ore  of  moderate  grade  has 
been  found  and  extracted.  Two  new  pomps  have  been  placed  in  the  main  sh^t  in 
addition  to  those  which  are  already  in  use.  Air-connections  have  been  made  with  the 
Hale  and  Norcrosa  mine  on  the  various  levels,  rendering  the  levels  cool  and  comfort- 
able, so  that  the  workmen  are  enabled  to  perform  a  greater  amount  of  labor,  and  at 
the  same  time  the  mine-timbers  are  protected  fwrn  the  rapid  decay  which  occurs  where 
there  is  a  want  of  ventilation.  Much  work  has  been  done  on  the  main  shaft,  which  is 
now  in  a  state  of  good  repair,  and  will  probably  remain  so  for  six  months  to  come. 
The  hoisting-machinery,  the  pumps,  and  the  pump-engines,  at  both  the  old  and  new 
shaflfl,  are  in  excellent  order.  The  power  of  the  machinery  is  sufficient  to  hoist  from  a 
depth  200  ffeet  lower  than  onr  present  lowest  level. 

In  re-opening  the  various  old  levels,  by  timbering  them  in  a  solid  manner,  and  by 
placing  good  car-tracks_  in  them,  we  have  been  able  to  handle  a  large  quantity  of 
ore  at  comparatively  a  light  cost,  and  have  made  up  in  quantity  what  the  ore  lacks  in 
quality. 

Considerable  ore  yet  remains  in  the  upper  levels,  which  iVirther  exploration  may  dis- 
close. At  this  time,  however  we  have  no  knowledge  of  any  extensive  body  of  ore  in 
any  part  of  the  mine.  On  the  whole,  the  mine  may  be  said,  so  &tr  as  can  be  seen,  to 
be  exhausted  of  ore  of  a  paying  value.  By  sinking  deeper  new  bodies  of  ore  mav  be 
exposed,  but  nntil  such  bodies  are  found,  profit  livm  the  mine  cannot  be  looked  for. 
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[Extract  from  tto  Secrotaiy    roport.]  ^ 

BECEIPTS, 

Cash,  IJalanoe  on  hand  July  11, 1870 

Superintendent,  balance  on  hand  July  11, 1B7U 

Bullion,  bars  received  flrom  raino 

Bullion,  gcaJua  and  alafi.sold •/ 

Premiumon  bullion  Bold 

Ores  Hold  at  mine- -• - 

Real  estate,  rent  of  houses ;■■-■;--■ I 

Virginia  and  Ttuokee  Bailroad  Company,  return  freights  on  accoont 


9,445  25 
5, 136  23 
6,33B  17 


4,044  95 

94  00 

3,61G  40 


V  SBDItSFMENTS 


's  carpenters  laborers  com 


Taxes  and  stamj  s— F  deril  State  c  unty  and  e  ty 

Tinibta  and  Inmber 

LalDor  and  aalar  es — foreman  n  mets 

panj's  officers 
Eschanga,  on  superintendent  a  drafts 

iiaterials— min  ng  suppl  es  hardware  candles  oils  &«   and   nauranoe  o 


hoiBting-worlis 
Fuel — wood  an  I  charcoal 

Books  and  stat  onery  for  T  rpnia  and  San  Fnnc 
Freight  on  min  ng  mater  als  to  V  rg  a  a 
Freight  on  hull  on  per  WeUs  Faigo  &.  Co  a  express 
Assaj  office—net  coat  of  company  a  office 
Assaying,  at  onta  de  offlees 
Interest  on  overdraits  at  hink 
Legal  expense— atton  ey  a  fees  &c 
Mill-materials  and  labor—total  cost  of  reduct  on  c 

inills,  includ  ng  repairs  and   nsnranc* 
Reduction  of  or  s— paid  e  atom  m  11 
Incidental— ai  n  Iry  estnord  nary  expenses 
Horse-keeping    horaes  Teh  eles  and  feed 
Water— Virgin  a  and  Cold  H  11  water  wo  ks 
Espense — offi  «rent  porter  &,c 
Ecal  estate- c  ty  lots  at  \  rain  a  record  ng 


officea 


Kcal  estate- c  ty  loxs  ai  »  igiu  » 
Cash,  balance    n  ban  1  th  s  day 


590  00 

9  0%  18 
5  4  2  42 


3  556'T 

4  97b  S3 
HI  ■& 
1     40  ■J4 


AS  BT       trL\  10  1*-  1 

Coatvalneofstoreaon  hand  at  mine..,.. flS, 

Cost  value  of  stores  on  hand  at  assay  office 

Costvalueof  stores  on  hand  at  Savage  mill.... ;^—..--^ ^. 

Furniture  of  office  bailding  at  Virginia  and  San  Francisco  office .  •----:■■         ■*- 
Net  value  of  1,182  tona  of  ore  on  hand  at  mills  and  mine,  (eost  of  reduction 

allowed) ■*• 

Bills  receivable  for  assaying 

Cash  on  hand ^ 

Total  cash  assets __^1 


3?5  43 
447  40 
039  65 
500  00 


S^ort  of  the  Rale  and  Nor  cross  for 


year  ending  March  1, 1871. 

been  paid  in  dividends 


During  the  paat  year  $6?  per  share,  aggregating  $536,.     , 
to  atflckbolders,  being  146,000  in  osceaa  of  the  amount  diaburaed  -^    „    .. 

most  prosperous  year  of  this  company.  The  president,  m  his  report,  seta  forth  a  very 
etrone  ariument  for  a  reduction  in  the  price  of  labor,  and  to  which  rem arka  the  labor- 
?___?._  n,._ij  „„.-„»,n™i=^ottj.nHnT.  OB  it  oonfiftms  as  much  their  future  prosperity 


ng  men  shonid  pay  particular  attention,  a=. -..v.. -----  ------.  ^     .'^  j- 

«a  that  of  the  companies.    The  following  statement  extracted  will  shotr  m  what  de- 
portments a  reduction  baa  been  made  within  the  past  four  years  : 
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ISBT.  1870.  Efliluction. 

Cost  of  timberVr  thousand  feet $31  32  $ai  33  31.99  percent. 

Cost  of  wood  per  cord IS  05      11  33  a4  71        " 

Coat  of  milling  per  ton U  21      11  ItiJ  2l!43 

Total 60  58      43  81^    27.fi7        " 

Yield  of  ore  per  fcon __ 334  14    835X3      26.10        " 

Laborpcrday 4  00        4  00 

Here  we  have  the  cost  of  the  principal  items  in  mining  for  the  years  1867  and  I8T0. 
While  the  items  of  timber,  wood,  aod  milling  show  an  average  vednotion  of  27.67  per 
cent.,  and  the  valneof  ore  shows  a  decline  of  S6-fn  per  cent., labor  still  maintains  its 
high  standard  of  valuation. 

In  bis  closing  remarks  the  president  says : 

"In  all  mining  communities  where  employment  depends  on  the  development  of  hidden 
wealth,  there  must  of  necessity  be  large  numbers  who  have  nothing  to  do,  and  who 
can  be  only  a  charge  and  espense  npon  their  more  fortunate  co-laborers ;  but  when 
circumstances  such  as  now  exist  in  the  largo  bodies  of  low-grade  ore  already  developed 
on  the  Comstock  lode  have  placed  it  in  the  power  of  all  to  be  employed  at  prices  from 
15  to  20  per  cent,  less  thau  present  rates,  how  mnch  better  is  it  for  labor  to  conform 
to  the  necessities  of  the  case,  than  to  iusist  on  prices  of  ten  and  eleven  years  a"o, 
thei'eby  paralyzing  work,  and,  in  order  to  maintaiu  its  position,  compeHed  to  contribute 
a  large  percentage  of  its  earnings  toward  the  support  of  the  unemployed." 

[Estraet  from  tho  Seorotarj'B  report.] 

BECBIPT8. 

Cash  on  hand  Februar;?  28, 1870 gH^^  q-^  57 

Eeturn  freights  Virginia  and  Trnckee  Eajlroad u'sW  03 

Premiums  on  bullion 15777  38 

Proceeds  of  64,974  tons  ore 1  627' OGl  13 

Other  sources '.;;;  '   3o]777  76 

Total 1,80:!,  983  86 

DlSBOnSEMENTS. 

Labor  on  contracts $278,063  59 

Wood,  4,tWi  cords 54  535  12 

Timber  and  lumber 49  006  86 

Hardware,  caudles,  powder,  &,o "  45' 076  07 

Working  ore.... 725! 787  21 

Salary  aasayer  and  assistant,  &o j  gg4  13 

Dividends  to  stockholders .  536*000  00 

Sundry  accounts 501546  77 

Cash  on  hand 56,654  11 

Total 1.803.S9;l  H6 


During  the  past  year  64,974  tons  of  ore  have  been  reduced,  yielding  $1,639  844.38,  and 
there  remain  on  hand  4,308^  tons,  valueil  per  assay  at  8145,124.20,  the  cost  of  mining 
which  IS  paid.  During  this  period  the  shaft  has  been  sunk  from  tbu  sixth  to  the  eighth 
(1,300-foot}  level,  and  retimbered  for  a  distance  of  309  feet.  The  old  mine  prodnced 
18,386  tons  of  ore ;  5,633J  tons  of  ore  have  been  extracted  from  the  eighth  or  lowest  level, 
and  there  jet  remains  standing,  in  the  stopes  of  this  level,  a  quantity  sufBciently  ex- 
tensive to  require  ftitly  eight  mouths  for  its  extraction.  The  ore-body  on  this  level  is 
now  opened  313  feet  in  length,  and  has  for  this  distance  an  average  width  of  24  feet. 
The  southernmost  workings  in  this  ore-body  have  not  as  yet  reached  tlie  terminus  of 
Oie  ore.  Although  this  level  is  but  partially  opened,  the  developments  thus  far  made 
espose  an  ore-body  greater  in  length  and  width  than  any  before  shown  in  the  mine. 
The  hard  chiiraoter  of  the  ore — all  of  rt  requiring  to  be  blasted— gives  every  reason  to 
beheve  that  tho  present  good  ore  will  continue  to  a  much  greater  depth  than  is  yet 
reached.    The  prospects  of  the  mine  are  now  more  brUhaut  than  at  any  previous 
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Report  of  tlie  Hale  and  Norcross  for  the  year  ending  March  1, 1872. 

[Eitnict  from  Ibe  Soeretary'a  report.] 
KECEIPTS. 

,    ,,.                                                                                             8662,703 

From  tpHllion yivi  nflrt 

From  asBossnjents 37' 360 

February  receipts 2*' 619 

Miscellaoeona - ' 

n  V.  3"*'',T?1&? :::■.:;::::  ^'^^'Mt 

Cash,  March  1,1871 ' 

1, 181,  333 


Milling  49,625  tons  of  ore...-- ^^'l48 

Mine  acconot,  labor  and  supplies 10o'274 

Bills  payaMe on'niMi 

Dividenils  to  stockholders 35' 2^ 

General  espenses 22*207 

Machinery  account iVgiG 

Freight  account 6  132 

Assay'i'e :;:;;:;.':.".".'.'.'.".":.".'.'.'.'-."-'.".".'i"-- -."-!.'------     ^^'mt 

Miscellaneoua ' ' 

1,174,800 

Cash,  Maieh  1, 1B72 ^'^^ 

1,181,328 

The  snperiDtendent's  report  embraces  all  the  operations  in  tbe  mine 
during  the  past  year : 

During  the  past  year  48,571i  tons  of  ore  have  been  extracted  from  the  varioua  levels 
of  the  mine  wid  49,625  tons  and  495  ponnds  have  been  reduced.  The  entire  yield 
of  bullion  therefrom  waa  »863,701.36,  and  there  remain  on  ""^nd-m  the  several  ore- 
housefl,3,154tonsandl,860poundeofore,ofanaBsayvalnation  of  884,072.09.  Within  this 
period  the  main  shaft  haa  been  retimbered  in  the  moat  substantial  manner  trom  the 
eichth  (or  1,300-foot)  level  to  the  surface.  ^     ,  :,  ..^  , 

This  work  has  been  attended  with  great  expense,  and  haa  also  retarded  the  explora- 
tion of  the  mine  below  tlie  eighth  level  for  at  Jeaat  one-third  of  the  year. 

The  shaft  is  now  in  good  repair,  as  are  also  the  various  drifts,  adits,  and  winzes 
throuahout  the  mine,  and  the  chief  air-paas^e  and  ladder-way  connecting  tie  upper 
and  lower  mines  ia  in  perfect  condition,  and  of  aufficient  capacity  to  render  all  tbe 
levels  cool  and  pleasant. 

At  a  perpendicular  depth  of  1,234  feet,  o 
intccaeots  the  hard  west  wall  of  the  ore-Vi — .  i     3     ii     1, 

Wo  have,  therefore,  been  oompelled  to  uontinae  our  operations  at  greater  deptus  oy 

""l^h^^ncMijo  ia  now  sunk  to  a  distance  of  290  feet  below  the  eighth  (or  lowest)  level. 
It  descends  at  an  angle  of  39  degrees  firom  the  horizon,  and  ia  sunk  in  the  hard  weat 

^It  has  eridentiy  passed  below  the  water-line,  aa  the  rook  is  estreraely  hard,  requir- 
ing continnoos  blaating,  and  U  entirely  devoid  of  moisture.  3  ■  J-  -J  J 
It  ia  strougly  timbered  with  14  by  14-inch  timbers,  three  feet  apart,  and  is  divided 
into  two  compartments,  each  7  feet  in  height  and  6  feet  in  width  in  the  clear.  One  of 
these  compartments  is  used  for  the  pamps  and  column  and  air-pipes,  and  for  a.  Jadder- 
wav.  The  other  ia  reserved  aoleiy  for  the  passage  of  the  large  incline-car,  which  la 
designed  to  do  all  the  work  of  hoisting  from  the  openings  below  the  eighth  level  up  to 
the  bins  and  chutes  at  that  level.  These  receptacles  are  prepared  foraudreceivmg  and 
transferring  tUe  contents  of  the  incline-oar  into  the  smaller  cars  provided  for  conveying 
the  rock  np  to  the  sarfaoe  through  the  vertical  shaft.  This  incline-car  is  ao  constructed 
as  to  be  self-adiiistinx  when  damped,  and  is  quadruple  the  capacity  of  the  cars  in  use 
in  the  vertical  shaft.  It  is  worked  by  the  powerful  engine  on  the  surface  Mcently 
erected,  the  rope  operating  it  passing  through  the  pnnp-shalt,  tiius  retauung  me  luii 
H.  Ex.  211 11 


it  abOYO  the  eighth  level,  f 


n  shaft 
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nse  of  tlio  other  two  compartmentB  of  the  shaft  for  hoiBting  from  the  ninth  level,  aud 
tiosn  tie  vationa  levels  above  the  point  of  commencement  rfthe  incline. 

At  apetpondieular  depth  of  115  feet  below  the  eighth  level  we  are  at  present  en- 
gaged in  excavating  for  our  ninth-level  station ;  but  we  have  not  as  yet  reached  tlie 
ore- veins. 

Within  the  past  six  months  we  have  expended  a  largp  amount  of  money  in  the  par- 
ehaae  and  erection  of  machinery  suited  to  the  incline  method  of  working  the  mine. 

We  have  erected  for  this  pnrpose  one  engine  of  22-lnch  diameter  of  cjliuder,  and  30- 
inch  stroke,  with  reels  and  connections  complete,  and  two  boilers,  56  inches  in  diameter 
and  16  feet  long,  all  of  which  are  of  the  latest  improved  patterns. 

With  these  additions  onr  hoisting  power  ia  adeC[uato  to  work  the  mine  to  a  depth  of 
3,500  feet,  and  our  hoisting  capacity  will  not  be  diminished  until  that  depth  shall  have 
been  attained,  aa  all  of  our  regular  machinery  will  be  employed  in  raising  the  ore  and 
waste  rock  from  the  several  levels  opening  from  the  shaft,  and  the  new  and  powerful 
improvements  will  be  reserved  for  the  especial  aervioe  of  the  incline  and  contiguous 
workings  below  the  termination  of  the  vertical  shaft. 

In  the  workshops  appertaining  to  the  mine  our  mechanical  facilities  Lave  been  greatly 
augmented. 

We  now  have  in  operation  a  lathe  91  feet  by  30  inches  swing,  driven  by  an  engine  of 
13-iuoh  (liameter  cylinder,  and  36-iuch  stroke.  This  engine  was  especially  secured  for 
the  actuation  of  this  machine,  and  for  working  the  erossHiut,  edgiug,  and  wedge  saws, 
which  wo  have  also  Just  ereotved. 

The  acquisition  of  these  important  tools  will  enable  us  to  materially  rednce  the 
acoeasory  expeose  of  the  mine. 

The  ores  oxtractedduringthelatterhalf  of  the  year  have  been  nn  avoidably  of  a  low 
grade,  and,  owing  to  the  interruption  of  operation  sat  the  bottom  of  the  mine,  (pending 
the  retimbering  of  the  shaft,)  were  prodaded  from  the  npper  levels  and  from  the  sec- 
tion known  as  the  old  oi  upper  mine.  Much  of  this  qnality  of  ore  yet  remiiins  in  these 
localities,  bnt  as  it  yields  but  little  profit  onr  attention  will  bo  directed  to  new  deposits 
at  greater  depths,  so  soon  aa  stations  can  be  opened  from  tho  incline  now  advancing 
downwards. 

The  machinery  of  both  mines  is  in  perfect  order. 

Report  of  the  Chollar-Potosi  for  the  year  ending  May  31, 1871. 

The  amount  of  ore  raised  during  the  yoar  was  84,061  tons,  from  tho  foBowing  sections 
«f  the  mine : 

Tons. 

Belvidere  Station 68,fi5G 

Blue  Wing 10,971 

New  Tunnel ^  '^>  ^^'^ 

Total : »4,6S1 

The  qnantity  raised  for  the  previous  year  was  56,636  tons,  of  which  26,000  tons  were 

from  the  Blue  Wing,  12,000  tons  from  the  Tunnel,  8,000  from  the  Belvidere,  and  10,000 
from  Grass  Valley  and  croppings. 

The  amount  of  ore  milled  during  the  past  year  was  83,775  tons,  distributed  through- 
out tho  year  as  fbllows : 

ISTO-'Tl                                                                                                             Toaa  B-oried.  Bullion. 

June 4,470  8215,543 

jdiy                        5,954  261,277 

Auinst 6,535  249,553 

September 6,200  264,557 

October 6,467  275,715 

November 6,309  258,297 

December ■ 11,880  565,654 

January 6,779  276.606 

February 6,048  241,967 

March. 8,070  301,723 

April                        — .     8,034  273,160 

M^y , 8,029  319,967 

Totals 83,775 
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The  average  yield  of  the  ore,  and  the  cost  of  miUing  and  mining,  compare  aa  follows 
with  the  previous  fiscal  year :  18BS-'vo  lavO-'Ti. 

Avori^e  yield  of  ore  per  ton 124  86  S41  30' 

Cost  of  milling -. 12  SI  12  00 

Cost  of  minios J  99      .         4  69 


Profit.. 


24  OX 


The  receipts  for  the  year  amounted  to  nearly  33,476,000,  the  ^principal  items  heing 
the  following : 

From  bullion ^^'"^'21 

Reclamation  from  miUs,  (less  |117  paid) ,'„„ 

Premium  on  bullion ■■ *.«;9 

Eeturn  freight,  Virginia  and  Truckee  Railroad 4,715 

Misoellaoeoiia "'^^o 

ToMrecipt. .' =;S'S 

Casli  on  hand  July  1,  1870 138,353 

TiM 3.  I'M. '88 

During  the  ftrevious  fiscal  year  the  receipts  amounted  to  81,532,277. 

The  dlshursements  for  the  year  aggregated  $3  401,467,  against  81,563  015  for  the 
prPTious  year  The  leading  items  in  tlie  dishnrseraent  account  tor  the  year  jast  closed 
ice  tlio  lullowing 

DiYHltads  paid  to  stockholders  SI.  946, 637 

Working  ores  ^-^^.'^ 

Labor  account  ■'^'j '™ 

Timber  and  lumber  ^^i  ^3 

CtntraJ  expenses  ^'  ™^ 

^-ght  i':i62 

Hlrd^vare  "."S 

Misctlldnton?  °^'  ""^ 

Total  ( ioenditure  3. 403, 467 

Cash  on  hand  July  1,  IWl  ^00,721 

Total  3,604,138 

The  business  for  the  past  year  shows  nu  increase  of  o 
previous  year.    The  dividends  paid  to  stockholders  wei 


Per  stare.  ^monnt. 

juijiijies-o H  00  l28,o« 

A«gu,tlO 2  00  BB,0O0 

SetftemberlO                     2  50  70,000 

NoTOmtelO <00  112,000 

DeoenibiirlO 6  00  140,000 

J»UT,  10,1871 6  00  140,000 

January  16 6  00  140,000 

P*b°Sjl6     5«0  140,000 

Feb™ryl5                             5  00  140,000 

MmhlS      ..      5  00  140  000 

Anrilli 5  00  140,000 

Hay  10 ::;'.;.'"."..:: 500  140,000 

May  20 6  0«  140,000 

JuJ.lO _2«<l  M.!"" 

Totals <i8  50  1,940,000 

Balance  on  preyioua  dividend 037 

Total 1,948,637; 
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Tlie  above  is  tlie  most  flattering  exhibit  of  dividends  for  a  single  year  in  tbo  history 
of  the  company.  In  July,  1870,  the  market  value  of  the  above  stock  was.  from  ^ao  to 
$37  per  share.  Parties  who  then  boaght  and  who  have  retained  their  stock,  have  not 
only  received  double  what  they  paid  in  dividends,  but  now  can  realize  a  very  handsome 
advance  on  the  original  price. 

Ee;port  of  the  Yellow  Jacket  for  the  year  ending  July  1, 1871. 


The  ore  mined  and  milled  during  the  past  year  was  59,875  tons,  and  came  principally 
from  the  900  and  1,000-foot  levels ;  and  there  still  remain  in  place,  on  the  same  levels, 
many  tons  of  ore  of  a  similar  quality — enough,  I  am  in  hopes,  at  the  pr^ent  rata  of 
extraction,  to  lost  until  we  develop  some  other  body  on  the  new  levds  we  are  now 
emtdoyed  in  opening. 

During  the  year  there  have  been  upward  of  3,800  feet  of  working  and  prospecting 
drift  ran,  and  1,080  feet  of  slope  and  perpendicular  winzes  raised  and  sunk.  The  main 
shaft  has  been  sunk,  ftill  siie,  from  the  1,000  to  the  1,100-foot  level,  and  the  puiop- 
aparianent  opened  between  the  900  and  1,000-foot  levels.  Wo  have  also  started  an 
incline  or  continued  main  shaft,  on  an  angle  of  45  degrees,  to  the  east,  from  a  point  30 
feet  above  the  1,100-foot  level,  which  has  been  sunk  to  a  depth  of  30  feet  belibw  the 
1,100-foot  level.  We  were  obliged  to  start  the  shaft  on  this  slope,  as  it  had  penetrated 
tlie  west  country-rock  at  the  1,100  foot  level.  ' 

The  main  working  drift,  1,100-foot  level,  has  reached  a  point  400  feet  north  of  the 
shaft.  There  has  been  but  one  cross-cut  ran  on  this  level,  one  east  of  the  shaft,  at 
which  point  we  find  flattering  indications  of  the  existence  of  an  ore-body  below. 

By  the  middle  of  September,  or  before,  I  am  in  hopes  that  we  will  have  the  1,200- 
foot  level  opened, 

During  the  year  there  have  been  extensive  alterations  and  imptovements  made  in 
the  hoisting  and  pumping  machinery,  substituting  steel- wire  ropes  and  gearing  for  the 
maniUa  ropes  and  friction-reels,  pnttmg  in  place,  in  running  order,  a  new  18  by  27  inch 
hoisting- engine  for  working  the  new  incline-car  below  the  1,100-foot  level.  We  have 
also  ohangetl  the  three  13-inch  pumps  in  the  shaft  to  8-inch  ones,  and  also  pot  in  new 
pump-tods  and  column  above  the  1,100-foot  level. 

Th,B  hoisting  and  pumping  machinery  is  now  in  first-class  order,  and  capable  of 
working  the  mine  to  a  greater  depth,  with  very  little  expense  outside  of  necessary 
wear  and  tear.  i 

[Estract  from  ths  Secretary's  report.) 


Bullion  account; 

Proceeds  of  59,875  tons  of  ore $1,863,126  06 

Proceeds  of  1,955  tons  tailings IS,  197  75 

Total 1,881,323  81 

Virginia  and  Truckee  Railroad ; 
Amount  returned  in  freight 7,616  23 


Sale  mill-machinery,  rope,  &o 51,041  95 

Amount  for  advertising . 35  40 

Balance  on  hand  July  1,1870 156,043  yO 

Total 2,09(1,062  45 


For  labor $325,501  00 

Mine  supplies .' 74,545  42 

Imptovements 35,534  97 

Tramway _ 3,905  15 

Legal  expenses 4,000  00 

Expenses 5,391  74 

Candles  aiid  oil 11,0.37  46 

Powder  and  fuse 3,056  4fl 

Wood * 33,013  (i5 


.^yGoogle 


CONDITION   OF  MINING  INDUSTKY — NEVADA.  165 

Iron  and  Btecl ^-09''  63 

Timber 69,466  73 

Craahing 726,680  17 

Assay,  and  discount  on  bars 29,303  80 

T.ixee  on  real  estate 3,187  37 

Interest ^'^^  ^ 

Salaries 13,600  00 

Assay  office 1'^  ™ 

Working  tailings 8,972  09 

Total 1,359,575  29 


No.  18  to  23,  inclusive 3^4,000  00 

Amount  paid  on  back  dividends - 160  39 

Cash  on  hand  July  1, 1871 379,363  91 

Stock  on  band,  such  as  lumber  aad  mining  suppliea 33, 962  87 

Total 2,096,062  45 

(Total  expenses  for  each  ton  extracted  from  the  mine,  $22.65.) 

BBCAPITUIATION. 

59,875  tons  ore  worked,  yield  $31.11  per  ton 51,803,126  06 

1,955  tons  tailings  worked,  yield  $9.30  per  ton 19, 197  75 

Received  from  sale  of  mill-machinery,  &a 51,077  05 

Eeceived  from  Virginia  and  Truckee  Railroad,  advanced 

freight, 7,616  23 

^  58.793  28 

Total  receipts 1,940,01?  09 

Expenses  of  company 1,356,575  29 

Profit  for  year  ending  July  I,  1871 583,441  80 


-  1, 940, 017  09 


Eepoi-t  of  the  Kentuclcfor  the  year  ending  November  1, 1871. 

[Extract  from  Secretary's  Tepoit,) 


Cash  on  hand  November  1, 1870 86,144  80 

Assessments  Hos.  4  and  5 40,000  00 

Bullion,  premiums,  &c 119,083  35 


Total . , 


DISBURSEMKNTS. 


Real  estate 8271  19 

Freight  on  treasure ^'^  ™ 

Interest - - • ■:- '  " 

Mine    acconnt,    snpplieB,    labor,  assaying,  transportation,  milling,  ex- 
change, &c 140,673  51 

Gold  Hill  ofOce,  including  salary  of  superiuteudcnt  and  clerk,  rent,  &c..,  3,938  28 

San  Francisco  salaries,  office  espensea,  &c 4,891  64 

Cash  on  hand  November  1, 1871 > 15,470  11 

165,  828  15 
Ecport  of  file  Crown  Point  for  the  year  ending  May  1,  1871. 

[Eitraet  ftura  Secretary's  report.] 

.Amount  of  bullion  produced $472,181   18 

Premium  on  the  same 4^4  m 

No.  20 36,000  00 
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Assessment  No.  21 $42,000  00 

Khmlelslajid  mill n,0;!4  03 

Sundries 11,777  19 

Total  i-eeeipts - 573,468  m 

Cash  ill  hands  of  superinteudent,  May  1,  1870 - I,7:i5  43 

Casb  iu  treasury,  Saai  ITrancisoo,  May  1, 1870 37,573  60 

Total 619,777  30 


Crown  Coiutm 
Bliode  Island  m 
BhiHlo  Island  in 
Crushing  18,90 
Legal  expens 
Oeneral  expe  se 
San  Francisco 

Tases 

Assaying 

Freight  on  h 
Miscellnneou 


Total fiU, ' 


The  quantity  and  average  yield  of  o; 


Mills. 

Ore  in  tons. 

Average. 

Bullion. 

2,2S4 
13, 773 
650 
2,210 
1,650 
420 

$34  ^ 
17  41 
9  90 
31  48 
3^  31 
37  75 

Brnnswick 

Petaluma 

330,802  91 
6,438  87 

Kersey 

15,  855  28 

21,087 

22  39 

472, 121  19 

The  average  yield  of  the  5,392  tons  of  ore  worked  during  the  previons  fiscal  year 
was  514. 12,  and  the  cost  of  working  the  satoe  $11. 12.  '  During  the  past  year,  21,087 
tons  were  worked,  at  a  cost  of  JIO.  05,  and  showing  an  average  yield  of  $22. 39  per  tou. 

Following  is  a  statement  of  the  assets  of  the  cDrnpany  on  May  1,  1871 : 


Cash  on  hand  May  1, 1871 894,602  47 

Ehode  Island  Mill 60,000  00 

Miue  and  improvements 80, 000  00 

Stock  at  mine 13,053  05 

Stock  at  mill 6,961  40 

Ore  (623  tflns)  at  mills 19,195  00 

Total  assets 273,811  83 

The  company  have  no  liabilities.  The  mice  is  in  a  satisfactory  condition.  The  new 
hoard  declared  a  diviilend  of  $10  per  share,  amountiog  to  8120,000,  oavryiug  over  a 
surplus  equal  to  a  dividend  of  tjie  same  amonnt.  This  is  tli£  largest  dividend  ever 
paid  by  the  company,  and  the  first  since  September  12, 1868. 
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Report  of  the  Belcher  for  the  eleven  months  frmn  February  1,  1871,  to 
January  1,  1872. 


FrombnlUon SI,  199, 135 

Assessments  Nos.  7  and  S .' 51,925 

Virginia  and  Tcuckee  Railroad 1,036 

Total  receipts .' 1,252,096 

Caah,  January  ai,  1371 624 

Total 1,S53,720 


Labor $137,103 

Crusiiiug  18,468  tons  ore 921,  631 

Hoisting  18,468  tons  ore - 19,303 

Machinery  aoeount —  11,  000 

Miscellaneous 150,847 

Total  diaburBementa '. 539,775 

Cosb,  January  1,1872 719,945 

Total :: 1,25-2,720 

The" ore  yield  of  this  mine  for  the  past  yeat  wa«  all  duo  to  tbo  laet  five  months  of 
the  year.  The  quantities  hoisted  in  eaeh  month,  together  with  average  and  aggregate 
values,  were  as  follows ; 


Month. 

T„.. 

a™„,=. 

Viilue. 

August 

fiSO 
9,009 
4,200 
5,717 
5,653 

$74  90 
80  19 
74  52 
60  40 
55  Si 

Totals 

18,468 

64  as 

1, 109, 13G 

The  assay  value  of  the  bullion  was  54  per  cent,  gold  and  46  per  cent,  silver.  From 
the  balance  of  $719,945  held  on  the  1st  of  jannary,  the  company  paid  a  dividend  <tf  $10 
per  share,  aggregating  $104,000. 

For  further  tables,  iiicloding  dividends,  ivssessmeuts,  rates  of  stock, 
&c.,  see  the  appendix  to  this  report. 

LANDER  COUNTY. 

The  product  of  this  county  has  been  notably  increased  over  that  of 
the  preceding  year.  This  is  principally  due  to  the  largely  exteudedmin- 
jug  and  gmeltiug  operations  at  Eureka,  and  to  a  reeumptiou,  to  n  large 
extent,  of  the  activity  of  several  years  ago  in  the  Eeese  Eiver  district. 
.  In  Seese  Biver  district  the  refitting  of  two  mills,  the  Mettacoui  and 
the  Citizens',  and  the  introduction  of  roasting-furnaces  and  dry- 
crushing  maciiineiy,  have  exerted  a  favorable  influence  on  a  great  num- 
ber of  mines  which  had  not  been  worked  to  auy  extent  for  years,  al- 
though only  one  of  these,  the  Citizens'  Mill,  does  custom  work.  It  was 
finished,  I  am  informed,  in  July.  The  roasting-furnaces  used  are 
White's  rotary  cylinders,  a  furnace  very  similar  to  the  Bruckner  cylinder 
in  operation  in  Colorado.  The  Mettacom  Mill  has  been  put  in  working 
order,  and  also  fitted  with  a  White's  furnace,  by  the  Pacific  Mining  Coin- 
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pany,  an  English  corporation.  The  operafcioDS  of  this  company,  which 
is  only  second  in  importance  to  the  Manhattan  Company,  are  test 
shown  by  the  reports  of  Captain  H.  Prideaux,  the  superintendent,  aud 
Mr.  J.  Howell,  in  charge  of  the  mill,  rendered  in  January,  1872,  to  the 
board  of  directors  of  the  company. 

TiiE  Pacific  Mining  Com  par  v, 

Aaetin,  Mevada,  Jaw-narii  20,  1872. 
To  the  Board  of  Directors  of  ike  Pacific  Mining  Convpany : 

Gentulmen  :  I  beg  to  hand  to  you  the  followiujt  as  my  report :  Since  I  have  had 
charge  of  the  Facilio  Company's  luiDoa  at  Lander  Hitl  our  workings  have  hceu  as  fol- 
lows; Levels  driven  oa  the  course  of  the  vein,  58  fathoms  2  feet;  cross-cuts  extended, 
55  fathoms  3  feet ;  rises  ou  the  coarse  of  the  vein,  53  fathoms  2  feet ;  rise  not  on  the 
vein,  13  fathoms  3  feet ;  winzes  snnk,  35  fathoms ;  stopes,  141  sqnare  fathoms  on  day 
work,  135  fathoms  by  tribnters— making  a  total  of  113  fathoms  5  feet  of  levels  driven, 
66  fathoms  4  feet  of  rises,  35  fathoms  of  wiuzes  enuk,  and  276  square  fathoms  of 
ground  stuped.  We  have  also  shipped  from  the  mine  356  tons  872  pounds  of  ore,  54 
tons  375  pounds  of  which  were  milled  hy  the  Manhattan  Company,  and  produced  fif- 
teen bars  of  silver  bullion,  value  $!J,(i53.19.  The  balance  of  the  ore  has  been  shipped 
to  the  Company's  Mettacom  Mill,  and  is  now  being  treated.  The  silver  bullion  pro- 
duced at  the  Mettacom  Mill  (ip  to  4tli  instant  was  twenty-four  bars,  value  9^2,'2S0.O3. 
Besides  this  there  is  now  on  hand  about  $5,000  worth  of  silver,  which  will  shortly  be 
melted  into  bars.  The  estimated  quantity  of  ore  at  the  mine,  on  surface,  is*  100  tons. 
I  arrived  at  the  company's  mines  March  29, 1371 ;  it  took  me  until  May  to  repair  the 
machinery  and  shaft,  so  the  actual  work  commenced  in  the  mine  in  May,  IbTl. 

Cross-cuts.— The  BJiO-foot  cross-cut  is  being  driven  north  to  intersect  the  Buel  North 
Star  Jedge  150  f^t  below  our  present  workmg  on  this  ledge ;  we  are,  however,  diortly 
expecting  to  intersect  it,  after  which  this  cross-cnt  will  be  suspended  and  levels  es- 
tended  on  the  ledge.  Our  last  working  on  this  ledge,  which  is  150  feet  above  the 
eross-cut,  shows  ft  well-defined  vein^f  good  ore  from  1  foot  to  2  feet  in  width.  By 
cutting  the  ledge  in  this  croas-cnt  we  shall  lay  open  a  piece  of  new  ground  150 
feet  high  for  the  whole  length  of  the  mine.  I  have  no  doubt  but  that  we  shall 
out  a  good  ledge  at  this  point.  The  north  cross-cut  at  the  400-foot  level  is  being 
driven  with  ullspeed.  We  expect  to  out  another  ledge-in  this  cross-cut  in  about  six 
weeks.  We  have  so  far  intersected  two  ledges  in  this  cross-cut,  one  of  whicli  (tho 
Batter's  ledge)  has  and  is  producing  good  ore.  The  nest  ledge  which  we  espect  to 
cut  here  is  considered  one  of  tho  best  ledges  ou  Lander  Hill.  From  the  company's 
Lane  and  Fuller  shaft  we  are  driving  a  cross-cnt  north  to  cut  a  good  ledge,  which  is, 
I  judge,  within  50  feet  of  ns.  I  am  certain  that  this  ledge,  on  cutting  it,  will  reward 
HS  weU  for  the  outlay.  After  we  have  intersected  the  ledge,  this  cross-cut  wUl  be  sus- 
pended. The  south  cross-out  at  the  400-foot  level:  this  cross-cut  has  been  idle 
■  for  some  months,  but  we  intend  to  again  commence  drivins  it  in  about  two  months' 
time.  Tbls  cross-cut  will  intersect  the  ledges  south  of  us,  and  it  is  necessary  that  it 
should  be  continued. 

Stopea.'-'rb»  ledge  in  the  stopes  east  of  sump  winze  will  average  I  foot  wide  of  good 
ore.  These  stopes  will  yield  a. larger  quantity  of  ore  when  reiiuired.  The  stopes 
west  of  Bump  winze  have  Boarcely  been  worked,  owiog  to  our  having  a  supply  of  ore 
on  hand,  and  the  necessity  of  conveying  air  to  the  western  part  of  the  mine.  We 
have  here  a  piece  of  ore-ground,  ready  to  be  stoped,  100  feet  by  130  feet. 

We  are  extending  our  500-foot  level  on  the  course  of  the  vein,  and  sinking  a  winzo 
ftom  the  400-foot  level  west ;  by  so  doing  we  shifll  soon  have  another  piece  of  ore- 
ground  ready  for  sloping,  100  feet  square.  Tho  slopes  above  the  400-foot  level  are 
at  present  worked  on  a  small  scale ;  tho  greater  port  of  these  slopes  will  soon  be  let 
on  tribute.  The  different  stopes  on  tribnf«  are  producing  ore  more  or  less,  some  of 
whicb  is  very  rich.  The  estimated  reserves  of  ore  in  tho  mines  are  500  tons ;  as  soon 
ae  we  cut  the  different  l^ges  in  the  cross-cuts  this  quantity  will  be  greatly  increased. 
Altogether,  our  prospects  are  exceedingly  encouraging,  and  the  mine  is  in  a  good 
worEng  condition.  In  two  of  the  cross-cuts  we  shall  shortly  intersect  the  ledges  we 
are  driviog  for,  wbich^rill,  I  have  no  doubt,  prove  rich  ones.  We  have  a  rich  ledge 
at  the  400-foot  west  level,  and  are  making  the  necessary  preparations  to  commence 
atopingit.  There  have  been  added  to  the  company's  property  four  ledges,  which  have 
yielded  good  ore;  we  shall  shortly  add  two  more,  which  I  think  will  exceed  in  value 
any  of  the  others.  In  mv  former  letters  I  have  advised  the  removal  of  the  Mettacom 
Mill.  All  I  have  to  add  is  that  the  removal  of  the  Mettacom  Mill  is  absolntely  neces- 
sary.   For  more  particulars  on  this  head  please  notice  Mr.  Howell's  report. 

Waiting  your  further  instructions,  I  remain,  gentlemen,  your  obedient  servant, 
HENKY  PEIDEAUX, 

Supeiintendeni, 
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'  Austin,  January  20, 1S73. 
To  the  Directors  qf  the  Facifio  Mining  Company,  Umikd : 

Gi;ntlbmen:  In  accordance  with  your  request,  I  beg  to  haad  yoit  t!ie  following 
report  on  tlio  Mettaram  Mill.  Tliis  mill  was  buUt  in  the  year  1866,  and  was  ran 
alfout'tifteeu  months  in  all,preYiou8  to  its  paesinR  into  the  present  owner-B  handB. 
The  stmctaro  is  principally  of  wood  and  stoue,  and  cost  originally  about  S7,&Ul>.  It  is 
divided  into  foar  distinct  compartments,  which  are  designated  as  BBgine;-rooni,  battery- 
room,  amaleamating-room,  and  furnace-room.  The  motive  power  eonsiats  ot  two  tu- 
bular boilers,  16  feet  long,  44  inches  in  diameter,  and  14-iuch  cyhnder  high-pressare 
encine,  with  30-inch  stroke,  and  nominally  rated  at  70  horse-power.  The  battery- 
room  has  two  five-stamp  batteries,  each  stamp  weighing  about  900  pounds.  Itey  are 
ron  aii  the  rate  of  nine%  drops  per  minute,  and  their  crushing  capacity  is  about  12 
tons  in  twenty-four  hours,  poBSing  the  ore  tiirongh  a  No.  40  screen,  or  wire  cloth,  with 
1  600  holes  or  meshes  to  the,s(iuare  inch.  From  the  battery-room  the  pulverized 
ore  paases  through  elevators  into  the  furnace-room,  and  is  there  desulphurized  and 
chloridized  in  a  "  White's  cylinder  revolving  famace."  This  furnace  is  a  cast-iron 
tnbo  34  feet  long,  and  30  inches  diameter,  lined  inside  with  fire-brick,  and  driven 
at  the  rate  of  eleven  revolutions  per  minute.  Its  roasting  or  chlondizing  capacity  la 
about  15  tons  in  twenty-four  hours.  Prom  the  fumace-roum  the  ore  passes  icto  th« 
amalgamatiug-room,  which  is  furnished  with  six  amalgamating-barrels,  of  a  capacity 
each  of  1  ton  iu  twenty-four  hours.  In  addition  to  the  mill  there  is  on  the  premisesa 
■wood  buildinff,  14  feet  by  40  feet,  used  as  a  boarding  and  lodging  house  for  the  work- 
men; also  a  Wackamith's  shop,  retort,  and  melting-room;  also  a  brick  boUdmg,  nsed 
as  mill-office  and  assaying-room,  together  with  f[uantities  of  tools  and  various  kinds 
of  personal  property,  ot  which  I  sent  yon  a  complete  inventory  a  short  time  ago. 
When  the  mill  was  bailt  it  vfas  furnished  with  four  reverberatory  furnaces,  which 
were  at  the  time  considered  sufficient  to  chloridize  ore  from  a  ten-stamp  battery,  but 
after  starting  the  mill  it  was  soon  tbnod  that  the  capacity  of  the  battery  was  for  be- 
yond that  of  the  furnaces,  and  while  we  could  crush  on  an  average  12  tons  in  twenty- 
ifour  hours,  we  could  not  chloridize  more  than  7  tons,  but  since  the  miU  has  been  sup- 
plied with  this  new  furnace,  it  places  the  amalgamating  capacity  bat  one-half  that  of 
the  balance  of  the  miU—this,  however,  I  explained  fully  to  Mr,  Sewell  last  fall,  when 
I  took  charge  of  the  mill— consequently  we  are  able  to  work  the  mill  at  present  to  but 
half  its  capacity,  and,  at  the  same  time,  are  compelled  to  work  the  engine  day  and 
night  This  is,  of  conrse,  working  t-o  a  great  disadvantage.  To  increase  the  amalga- 
mating capacity  of  the  Mettaeom  wouH  incur  an  expense  of  at  least  85,000.  The 
building  would  have  to  be  extended  26  feet,  and  furnished  with  six  new  amalgamat- 
ing-barrels and  three  settlers,  with  all  other  necessary  articles.  To  increase  the 
amalgamating  department  of  the  Mettacoin  Mill  where  it  now  stands  would,  I  con- 
sider, be  an  injudicious  outlay  of  money,  and  I  would  here  lite  to  make  a  few  remarks 
on  the  subject,  although  I  am  satisfied  the  matter  has  been  fully  and  clearly  laid  be- 
fore you  in  Mr.  Prideaux's  letters.  The  Mettaeom  Mill  is  situated  about  five  miles 
north  of  the  city  of  Austin  and  your  Lander  Hin  mines ;  and  in  reality  the  same  dis- 
tance from  the  principal  ore-producing  mines  of  the  district;  consequently  the  haul- 
ing of  custom  ores,  as  well  aa  your  own,  is  quite  an  important  item,  as  it  has  cost  85 
per  ton  to  deliver  all  ores  reduced  at  the  Mettaeom  Mill  for  the  last  two  moatni ;  still 
the  delivery  of  ore  is  not  ao  important  an  itom  as  the  delivery  of  wood,  which  costs 
at  the  Mettaeom  82  per  cord  in  the  most  fevorable  season  for  hanling,  and  from  4  to  5 
per  cent,  in  winter  more  than  to  deliver  in  Austin.  Besides  these,  there  are  many 
other  smaller  disadvantages.  I  would  therefore  recommend  the  removal  of  -the  Met- 
taeom Mill  machinery  into  your  Empire  building  at  Austin,  This  Empire  building  is 
a  substantial  brick  and  stone  structure,  in  fact,  tbo  finest  in  this  place,  although  it  is 
a  conceded  fiict  here  that  the  Mettaeom  is  the  best  ten-atamp  mill  in  the  State.  This 
is  dne,  however,  only  to  the  superiority  of  its  machinery,  and  this  same  machinery 
can  be  taken  fi^m  the  Mettaeom  and  put  into  the  Empire  building  in  as  good  shape 
as  it  ia  at  present,  and  in  a  very  short  time,  at  an  ontlay  of  money  not  to  exceed 
815000  which  would  include  the  neccasary  increased  amalgamating  capacity.  This 
done,  yon  would  have  a  mill  second  to  none  on  the  Pacific  coast,  and  in-  which  you 
could  reduce  your  own  ores  at  a  low  figure,  and  make  a  good  profit  on  all  custom  ores. 
I  think  it  safe  to  say  that,  with  your  mill  in  Austin,  |30,000  per  month  in  bullion 
could  be  produced.  Taking  into  conaideration  the  cost  of  increaaing  the  amalgamat- 
ing capacity  of  the  Mettaeom  where  it  now  stands,  which  will  have  to  be  done  be- 
fore the  mill  can  be  worked  profitably,  and  the  cost  of  moving  the  machinery  into 
the  Empire  building,  there  is  really  but  810,000  difference,  and  the  difference  in  flivor 
of  the  Empire  iu  the  hauling  of  wood,  ore,  and  salt  would  be  at  least  $55  per  day. 
In  erecting  the  cylinder  famace  in  the  Metacoin  miU  I  made  many  improvements  on 
the  one  first  built  here,  and  after  three  months'  careful  attention  to  the  working  of 
the  furnace  in  the  Mettaeom  on  various  kinds  of  difficult  ores  to  treat,  I  have  noted  a 
(urtlier  improvement  that  can  bo  majle,  but  as  it  is  the  furnace  is  a  complete  sueeess 
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in  every  respect.  In  condusioa,  I  would  state  that  witli  your  mill  in  Austin  yoowonld 
have  one  of  the  fliiust  inilliug  and  mining  enterprises  in  tiiia  section  of  the  country. 

JOHN  HOWELL. 

According  to  the  latest  iiiformation  I  have  obtained,  the  board  of 
directors  bjive  uot  approved  of  the  plan  for  the  removal  of  the  mill  to 
Austin,  but  it  is  the  intention  to  inerease  the  amalgarnating  capacity  of 
the  works  and  to  do  custom  work,  besides  working  the  ore  from  their 
own  mines. 

.  The  principal  operations  in  this  district  have  been  those  of  the 
Manhattan  Company,  which  has  worked  in  its  mill  not  only  the  ores 
of  its  own  mines,  bat  a  great  deal  of  custom  ore  from  other  Eeese 
EJver  mines  and  from  Lander  Hill.  A  most  ijnportant  purchase  of  min- 
ing property  was  made  in  July  by  this  company,  putting  into  the 
hands  of  the  Manhattan  almost  the  entire  control  of  Lander  Hill,  The 
property  bought  was  that  of  the  Iteese  River  Consolidated  Company, 
comprising  about  forty  location's,  some  of  which  (e.  g.,  Whitlatch  tTnioii, 
Whitlatch  Yankee,  Blade,  Savage,  Wall,  Isabella,  Camargo,  &c.)  have 
been  extensively  and  productively  worked.  The  fieese  Eiver  Consoli- 
dated Company  was  in  some  way  entangled  in  the  affairs  of  the  First 
National  Bank  of  Ncva^la,  which  failed,  and  the  mines  were  sold  by  the 
sheritf,  for  $60,000,  to  the  Manhattan  Company,  The  following  is  the 
list  of  mines  emiraerated  in  the  deed:  The  Apollo  Ledge ;  Blue  Ledge; 
Black  Ledge;  Camargo;  Congress  Independent;  Jo  Lane;  Eclipse; 
Whitlatch  Yankee  Blade ;  Wall  and  Isabella;  Beard  and  Seaver,  orig- 
inal location ;  Beard  and  Seaver,  (both  on  Union  HU! ;)  Hornet ;  Erie 
Ledge,  two  locations,  1,200  feet  each;  Chicngo;  Harker;  Honest  Miner; 
Union  No.  2,  first  sontherly  extension ;  Union  No,  2,  first  northerly  ex- 
tension ;  Tosemite ;  Silver  Cloud ;  Governor  Seymour ;  Isabella ;  Wall 
Ledge;  Monitor  Ledge;  Nevada  Ledge;  Peerless  Ledge;  North  Star, 
second  extension  west;  Gale  &  Beekwith  Company;  Yosemite  Ledge; 
Jefferson  Ledge,  Pleasant  Company,  first  southeast  location ;  Jefferson 
Ledge,  Madison  Company,  first  location  northwest;  Jefferson  Ledge; 
Madison  Ledge ;  Sally  Davis  Ledge ;  Oregon  Ledge,  Wall  Company, 
first  westerly  extension;  Oregon  Ledge,  second  westerly  extension; 
Southern  Light  Ledge,  first  westerly  extension ;  Diana  Ledge ;  Eclipse 
Ledge,  first  northerly  extension ;  Pride  of  the  East  Ledge ;  Savage 
Ledge;  Consolidated  Union  Tunnel. 

This  purchase  assures  the  future  of  the  company,  by  giving  it  undis- 
■  puted  titles  (in  many  cases  United  States  patents)  to  a  large  number  of 
locations,  covering  the  t)est  part  of  Lander  and  Union  Hills.  The  nar- 
rowness of  the  Lander  Hill  lodes  and  their  perplexing  "faults"  and 
"  slides"  necessitate,  on  the  one  hand,  the  opening  of  much  ground  to 
keep  up  the  production  of  ore,  and,  on  the  other  hand,  have  led  to  per- 
petual conflicts  of  proprietors,  arising  from  encroachments  upon  a  neigh- 
bor's ground  in  the  prosecution  of  energetic  drifting  ^nd  sloping.  It 
has  long  been  foreseen  that  only  a  consolidation  of  ownerships  could 
permit  the  efficient  and  economical  exploitation  of  the  undoubtedly  rich 
ore-bodies  of  this  part  of  the  district.  This  consolidation  is  now  measur- 
ably complete.  A  few  mines,  such  as  the  Buel  North  Star,  of  the  Pacific 
Company,)  the  Florida,  Troy,  and  Plymouth  (I),  are  in  other  hands,  but 
the  Manbattan  Company  is  the  owner  of  a  large  surface  of  area,  aud  can 
conduct  its  operations  henceforwanl  with  increased  security,  economy, 
and  success. 

The  exclusive  right  to  use  the  Stetefeldt  furnace  in  this  district  has 
given  to  the  Manbattau  Mill  an  advantage  of  which  no  opposition  has 
been  able  to  deprive  it. 
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The  operations  of  the  Manhattan  Mill  dnriug  1871  were  as  follows : 
Of  the  ore  from  the  company's  mines  there  were  reduced  1,537  tons, 
yielding  $387,589,  an  average  of  $252.16  per  ton  ;  of  custom  ore  from 
Belmont  and  Keese  Eiver,  3,513  tons,  yielding  $596,043,  an  average  of 
*169.C6.  Total  ore  treated,  5,050  tons,  yielding  $983,623,  an  average  of 
f  194.77  per  ton.  The  company's  ore  was  mined  mostly  on  contract,  in- 
volving a  percentage  of  ore  to  the  miners,  besides  a  certain  sam  in 
wages.  The  estimated  cost  of  extraction  was  $150,581,  or  over  $98  per 
tun  i  but  this  is  largely  made  up  of  drifting  rather  than  stoping.  The 
cost  of  taking  out  ore  from  the  narrow  veins  of  Lander  Hill  is  large, 
but  not  so  large  as  these  figures  would  indicate.  They  properly  include 
operations  which  have  opened  up  much  new  ground.  The  additional 
cost  of  dead  work  during  the  year  was  $91,109,  and  the  cost  of  milling 
the  1,537  tons  alluded  to  was  $41,416,  or  $26.95  per  ton.  Total  cost, 
$283,106;  profit  on  Manhattan  ores,  $104,474.  The  cost  of  milling 
3,513  tons  of  custom  ore  was  $88,376,  or  $25.16  per  ton;  the  profit 
(about  10  per  cent,  on  the  amount  paid  to  customers  in  returns  or  in 
purchase  of  the  ore  outright)  was  $49,060.  The  aggregate  statement  of 
earnings,  as  taken  from  the  company's  books,  is  as  follows: 

Prom  companj'a  ores,  1,53T  tons f  104, 473  61 

From  custom  ores,  3,5ia  tona 49,059  97 

MioeraJ  Hill  Milling  Company,  profit 6,085  14 

American  Mining  Company,  proceeds  of  machinery 4,59li  25 

Appreciation  of  currency  ou  band  December  31   ItflO  34  66 

8    4,249  63 

From  tbis  are  tn  lie  deil        d   h       11  m 

Bullion  freigli  ama  JL  S  ■^B 

Exchange  ac       n  W 

Mill  repairs  - 

Interest  acco  n 


a,  486  ao 


BuOion  stolon 
Sundry  losses 


Leaving  as  n  g  1 ,  7G'i  13 


A  dividend  of  j  pei  cent,  in  coin,  amounting  to  $19,ji  j,  wais  declared 
in  February,  1S71,  and  a  similar  dividend  was  declared  iu  January, 
1872.  The  sum  of  $70,419.38  w^  spent  during  the  year  in  mill  improve- 
ments, $31,338.33  in  the  acquisition  of  mines,  real  estate,  &c.,  and  the 
ejection  of  buildings.  This  sum,  added  to  the  dividend  of  Februarv, 
1871,  makes  $89,794.38,  or  $21,969.05  less  than  the  earnings  of  the  year. 
The  surplus  of  December  31, 1871,  was  $104,982.07,  and  this  was,  there- 
fore,  increased  "by  the  sum  mentioned,  so  that  the  company  entered  upon 
1872  with  a  surplus  on  hand,  iu  supplies,  buUion,  and  coin,  of — 

Supplies ^,785  79 

Bullion 45,496  64 

Coin 47,833  59 

176, 115  02 

Less  indebtedness  to  JudiTJduals 49,163  90 


Het  surplus,  (coin  value) 126,951  12 


Eureka  district  has  -witnessed  extraordinary  developments  during  the 
year,  and  stands  now  third  in  rank  of  the  silver-producing  camps  of 
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Nevada.  A  general  description  of  its  resources  and  works  has  been 
given  in  my  preceding  report.  On  this  occasion  I  shall,  therefore,  only 
trace  the  general  progress. 

The  most  important  company  operating  in  Eureka  district  is  still  the 
Eureka  Consolidated.  Baring  most  of  the  year  four  and  sometimes 
five  furnaces  have  been  in  blast.  The  newest  of  these  furnaces  are 
built  according  to  original  plans  by  Mr.  A.  Arents,  tiie  metallurgist  of 
the  company,  and  are  essentially  a  combination  of  the  Eachette  and 
Piltz  furnaces.  Their  construction  and  mode  of  operation  are  described 
at  length  in  another  part  of  this  report,  in  the  chapter  on  Metallurgy. 
The  company's  operations  during  the  year,  and  the  results  of  mining  and 
smelting,  as  well  as  the  prospects  on  October  1, 1871,  are  very  clearly 
set  forth  in  the  report  of  the  superintendent,  Mr.  W.  S,  Keyes,  M.  E., 
and  that  of  the  secretary  of  the  company,  which  I  reproduce  here  in 
full : 

In  the  middle  of  Jannary  last  the  present  superintendeut  assnmed  general  charge  of 
the  mines  and  works  of  tlie  company.  At  that  time  the  worlts  consisted  of  three 
small  fumacea,  entirely  inadequate  to  the  true  capacity  of  the  mines.  The  gronnd 
tlien  owned  hy  the  conipauy  consisted  of  the  Buckeye,  600feet ;  the  Kohinoor,  600  feet: 
the  Mammoth,  600  feei ;  the  Savage,  600  feet ;  the  Champion,  400  feet;  the  Sentinel, 
600  feet,  and  the  Roaeland,  600  feet.  The  Backoje  and  the  Kohinoor  had  been  patented 
under  one  application,  likewise  the  Champion,  and  the  remainder  were  held  iu  accord- 
ance with  the  local  mining  laws. 

Work  was  ptoseonted  in  hot  tliree  places,  viz,  in  the  old  Champion,  which  was 
nearly  worked  out ;  in  the  sbnth  and  middle  shafts  of  the  Buckeye,  iu  all  of  which  not 
more  than  two  mouths'  supplies  of  ore  were  in  sight. '  The  superinteudeut  immediately 
iastitut«d  vigorous  prbspectings,  and  was  fortunate  in  proving  the  continuance  of  the 
oldhodiesand  in  discovering  new,  partionlarly  in  the  ground  purchased  during  the 
present  administration. 

The  claims  now  owned  by  the  company  are:  1.  Buckeye  (and  Kohinoor;)  3.  Savage* 
3.  Nugget;  4.  Sentinel  (and  Rosalaud;)  5.  Champion;  6.  At  Last;  7.  Margaret;  8, 
Lookout;  ft  Triangle;  10.  Elliptic;  lI.Lupita;  IS.  Mammoth— in  all,  fourteen  original 
locations. 

Certificates  of  patent,  which  in  case  of  controvery  may  he  used  in  lien  of  a  patent 
have  been  received  for  the  Buckeye  (and  KoUinoor,)  Savage,  Sentinel  (and  Roaeland,) 
Champion,  Lookout,  and  Mammoth,  viz,  for  eight  original  locations.  The  Elliptic  ap- 
plication is  now  in  course  of  publication,  and  will  be  concluded  in  October, 

Patents  of  the  United  Stirtes  will  soon  be  forwai-ded  from  Washington,  the  Depart- 
ment having  i-ecently  sent  oiifor  pnnifs  of  citizenship  of  the  company's  ofScers,  which 
have  been  returned  thither  by  your  superintendent.  The  claims  are  held  and  patented 
both  as  ledges  and  sqnara  locations. 

The  extreme  length  of  all  the  claims  irom  the  northwest  boundary  of  the  Lookout 
to  the  Bontlicast  point  of  the  Triangle  is  1,6P0  feet,  the  moan  width  over  800  feet, 
thus  embracing  very  nearly  tie  entire  surface  of  the  hill. 

To  a  better  understanding  of  the  company's  OToperties,  a  word  or  two  in  reference  to 
the  formation  may  not  be  out  of  place.  Euby  Hill,  whereon  all  the  claims  are  situated, 
38  an  isolated  spur  itom  the  main  range  reaching  down  toward  the  valley.  The  nuder- 
la^  or  foot-wall  of  the  ledge  is  a  hard  quartzite.  On  this  we  find  a  clean  clay  selvage 
of  from  two  to  four  feet  in  thickness.  Immediately  upon  the  clay  is  found  the  lowest 
qnartzy  stratum  of  ore,  rich  in  gold,  mwlerate  in  silver,  and  almost  barren  of  lead 
Above  this  we  find  the  true  vein-matter,  300  to  350  feet  in  thickness,  consisting  of  de- 
composed and  compact  oxides  of  iron,  in  and  through  which  occur  the  true  ore-lWriag 
strata,  varying  in  size  from  a  few  inches  up  to  35  and  40  feet.  These,  of  which  we 
have  certainly  eight,  although  frequently  thinning  out,  have  never  in  a  single  instance 
disappeared,  thus  furnishine  a  clew  to  follow  which  may  at  any  time  open  out  into  a 
paying  body.  Superimposed  upon  the  vein-matter  we  find  a  capping  of  altered  lime- 
rock,  thm  fiti  the  southwest  slope  of  the  hill,  and  quite  thick  on  the  opposite  side. 
Piercjng  the  crust  of  :lime-tock,  the  irony  vein-matter  has  in  every  instance  been 
reached,  the  Lookout  shaft  alone  excepted,  where  the  overlay  seems  to  be  exceptionally 
thick.  The  vein  is  of  the  character  known  as  a  "  bed-vein ;"  it  may  also  be  viewed  as 
a  regular  contact- vein,  having  a  limestone  hanging-wall  and  a  quartzite  foot,  ITie  un- 
derlay dips  to  the  southeast,  at  an  angle  of  38  to  40  degrees  on  the  southern  end  of  the 
claims,  and  80  degrees  near  the  center  of  the  hill.  The  latter  number  approiimates 
the  dip  of  the  limestone  on  the  northeast  slope  of  the  hill,  add  probably  represente  the 
true  dip  of  the  vein  itself.  All  developments  tend  to  establish  the  correctness  of  this 
liypotiieBiB. 
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The  generftl  coaiBe  or  direction  of  the  vein  ia  north  52  degrees  west.  lu  a  word,  tbe 
miDi^a  of  tbe  Eureka  Consolidated.  Miuiug  Cosipaiiy  are  not  limestone  deposits,  and 
beiir  no  resemblance  to  such.  This  character  of  vein  is  not  anoommou  either  iii 
Europe,  Mexico,  or  South  America. 

Tbe  mines  have  been  opened  by  ten  principal  shafts  and  inolines,  one  tunnel  with  side 
drill  and  numerous  prospect  holes :  I.  Lookout  shaft ;  2.  Champion  iuoline :  'S.  Savage 
iuoilno;  4.  Windsail  shafl ;  5.  Quaraite  shaft,  on  Savage,  near  the  road;  6.  North  shaft 
of  Buckeye;  7.  Middle  shaft  of  Buckeye;  8.  South  shaft  of  Buckeye;  9.  Keyes  orniaia 
siiait  ou  Buckeye ;  and  10,  Sentinel  shaft. 

The  vaiiouB  Bhafts  and  inclines  have  reached  depths  of  75  to  170  feet  perpendicular. 
The  exact  figures,  with  tbe  relative  depths  below  the  creet  of  the  ridge,  may  be  seen 
oa  the  maps.  Ore  is  at  present  being  extracted  from  the  Champion  and  Sav^e  inclines, 
(uU  of  which  will  soon  be  hoisted  through  the  Wiudsail  shaft,  with  which  a  connection 
iias  already  been  made;)  from  the  north  drift  of  the  north  shaft  of  the  Buckeye  ;  jrom 
the  Sentinel  shaft,  aud  recently  from  both  winga  of  the  tunnel.  The  groand  between 
tbe  south  and  middle  shafts,  and  extending  to  the  main  shaft,  has  been  mostly  worked 
out,  as  also  the  old  Champion  oham  ber.  Streaks  of  ore,  however,  continue  onward  from 
hutii  plnoea,  which  may  at  any  time  be  followed. 

Between  the  north  aud  middle  shafts  of  the  Buckeye,  in  the  old  workings,  we  have 
still  1,000  tons  and  upwards  of  fine  smelting-ores,  which  can  only  be  extracted  with 
i'ucility  through  the  main  shall.  This  will  be  done  as  soon  as  connection  is  made  be- 
tween the  west  drift  from  the  main  shaft  and  the  middle  shaft.  In  this  way  we  shall 
he  enabled  to  withdraw  the  ore-bodies  near  the  surface,  over  which,  at  present,  the  ore^ 
teams  are  obliged  to  pass. 

The  present  width  of  ore-streaks  is,  in  the  Savage  and  Champion  Inclines,  4  to  6  feet, 
all  with  a  general  tendency  nearly  perpendicularly  downward :  north  shaft  of  Bndc- 
eye,  fi  to  15  feet ;  Qnartzite  shaft,  4  feet ;  Sentinel,  4  feet ;  left  branch  of  tunnel,  10 
feet,  undoubtedly  a  different  body  from  the  Sentinel,  and  dipping  at  a  very  high  an- 
gle ;  right  branch  of  tunnel,  (probably  same  body  ae  in  the  other  wing,  entirely  across 
the  face  of  the  drift ;  Windsail  body,  3j  to  3  feet,  and  dipping  to  meet  those  of  the 
Savage  and  Champion- 
In  Savage  and  Champion  inclines  I  estima^  fully  two  mouths' supply;  in  north  shaft 
of  Buckeye,  old  workings  of  Buckeye,  Quartzite  shaft  and  Sentinel,  at  least  two  mouths' 
supply  of  ore-reserves.  In  new  ore-body  developed  in  tunnels,  assuming  it  to  be  the 
same,  aud  of  like  character,  100  feet  long  between  the  tunnels,  10  feet  thick,  and  70 
feet  high,  (which  will  not  carry  the  ore  to  the  surface,)  we  can  reasonably  count  upon 
upward  of  5,000  tons,  or,  say,  two  months'  supply— in  all,  with  approximate  certainty, 
at  least  six  months'  supply. 

Tbe  widths  of  the  ore-streaks  heretofore  enumerated  tefer  to  the  ends  of  the  present 
drifts,  aud  may  be  expected  to  continue.  For  future  supplies  we  may  count  upon  the 
following ; 

1st.  The  continuation  of  the  present  Richmond  ore-hody,  the  largest  single  mass 
ever  found  on  the  hiJl.  This  body  dipa  toward  the  company's  Lookout  ground, 
aud  cannot  be  distant  ftom  the  dividing  line  more  than.  30  feet.  The  Lookout  is  an 
olderlocation  than  the  Richmond,  or  any  other  on  that  portion  of  the  hill.  The  Look- 
out shaft  ia  now  down  SO  feet,  and  is  being  hurried  forward  night  and  day.  We  can- 
not expect  to  reaoh  the  ore-level  inside  of  an  additional  80  feet. 

2d.  Ore-body  recently  struck  in  tbe  north  drift  from  the  main  shaft ;  samples  of  the 
streak  assayed  rich  in  lead,  @I29  in  silver,  and  no  gold.  The  vein-matter,  at  a  depth 
of  170  feet  from  the  surface,  commences  12  feet  from  the  bottom  of  the  shaft,  and  ex- 
tends a  distance  of  115  feet,  and  not  yet  through.    We  are  daily  expecting  a,  large 

3d.  The  continuation  of  the  ore-body  struck  in  both  ends  of  the  tnnnel. 

4th.  The  as  yet  undeveloped  wide  stretch  of  ground  from  the  Sentinel  shaft  through 
the  Mammoth  ground  quite  to  the  Windsail  shaft,  the  whole  of  which  shows  on  the 
surface  a  very  large  iron  outcrop,  with  patches  of  ore. 

As  a  general  rule,  the  surface  ores  are  the  richer  in  lead.  As  depth  is  attained,  we 
hud  a  general  diminution  iu  the  percentage  of  this  metal,  and  an  increase,  if  anything, 
in  the  amounts  of  the  precious  metals.  To  tljis,  however,  the  tunnel-body  aud  that  in 
the  north  drift  from  main  shaft  are  plain  exceptions.  Tbis  decrease  in  lead  would 
seem  to  indicate  the  future  necessity  of  milling  at  leaet  a  portion  of  the  ores  raised. 
At  the  beginning  of  the  present  year  the  ores  uecame  all  at  once  of  a  more  quartzy 
character ;  changed,  however,  in  the  course  of  two  months  to  their  former  condition, 
and  the  same  may  possibly  take  place  with  our  present  deep  workings.  At  all  times 
we  have  had  and  shall  continue  to  have  some  ores  more  suitable  tor  milling  than 
smelting. 

The  cost  of  hauling  ore  to  furnaces  is,  for  60  tons  per  day,  $2  per  ton;  for  any  amount 
above  that  quantity,  §1.1^4- 

The  cost  of  minmg  will  be  seen  in  the  i 
teudont  does  not  receive  the  bills  of  suppliei 
kept  in  San  Fra 
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From  Jannary  1  to  September  30,  Indaeive,  there  -was  raised  from  tlie  company's 
mines  a  gross  amount  of  14,983  tons,  1,315  pounds. 

The  amelting-works  of  the  Eareka  Consolidated  Mining  Company  are  most  eligibly 
situated  in  the  lower  portion  of  the  ravine,  wherein  is  built  the  town  of  Eureka. 
They  couBiat  of  tfaroo  old  and  two  new  furnaces,  one  blocksmith-shop,  with  two  forge- 
fires,  and  a  complete  set  of  tools,  auviJs,  &c.;two  boilers,  one  engine  of  40  horse-power, 
one  largest-size  Blake's  rock-breaker,  four  large  Sturtevsnt  blowers,  which  supply  oil 
the  furnaces  and  both  forge-firos ;  also  a  complete  equipment  of  tools,  tanks,  ttneks, 
shafting,  pipes,  pumps,  &c.,  for  the  thorough  working  of  the  ores. 

The  company  owns,  in  addition,  one  stone  office,  containing  apartments  for  superin- 
tendeiit,  clerk,  aud  metallurgist;  assay  ofBce,  and  adobe  addition  used  as  a  store-room ; 
also  a  stable  on  the  opposite  side  of  the  ravine,  and  away  from  the  fumaee-fumes, 
■with  stalls  fcr  five  horses. 

The  company  owns  likewise  a,  fine  water-itrivilege,  -which  is  housed  in,  from  whence 
the  water  is  conducted  undereround  to  tbodistribnting-tanks  adjoining  the  works.  A 
small  eaxth  embankment  has  oeen  thrown  up  in  front  of  the  works  to  catch  the  surfiice 
water  from  all  the  other  furnaces  above  us,  which  water  flows  into  a  settling-tank, 
from  which  a  6-inch  pump  lifts  the  water  so  coUected  into  the  general  distributing, 
tanks. 

The  capacity  of  the  fdmaces  is,  Nos,  1  and  8,  (old  furnaces,)  16  to  18  tons  per  day 
each;  No,  3,  (old  furnace,)  18  to  22  tons  per  day;  Nos.  4  and  5,  (new  fuma«es,)  eaeh  35 
to  45  tons  per  day ;  No.  5  has  already  smelted  as  hi^h  as  53  tons  in  twenty-four  hours, 
the  ore  having  been  particularly  favorable ;  that  is,  for  all  five  furnaces,  120  to  148 
tons  per  day,  according  to  the  smeltability  of  the  ores  charged. 

Consumption  of  charcoal  per  ton,  dependent  upon,  first,  the  moisture,  and  second, 
the  i)ercentage  of  quartz  in  the  charges,  from  30  to  45  bushels  per  ton  of  ore— on  the 
average,  say,  S5  bushels. 

The  costs  of  smelting  are  left  to  the  home  office,  for  the  same  reason  heretofore 
stated,  viz,  that  supplies,  tools,  castings,  &o.,  purchased  in  San  Francisco  do  not 
appear  upon  the  hooks  at  Eureka. 

Number  of  tons  reduced  from  January  1  to  September  30,  inclusive,  14,951  tons, 
1,315  pounds.  Number  of  tons  of  bullion  produced  during  the  same  interval,  2,550 
tons,  1,402  pounds.  Sumber  of  tons  of  ore  to  produce  one  ton  of  bullion  will  average, 
therefore,  very  nearly  5^.  Price  of  charcoal  has  varied  between  28  cents  and  30  cents 
per  bushel.  Price  of  wood,  $6  to  $6,25  per  cord.  Freight  on  bullion  to  Central  Pacific 
Kailroad  has  .varied  fi«m  $12.50  to  517  per  ton ;  is  now  filed  by  contract  at  $13.75. 

In  all  smelting  operations  the  question  of  fuel  is  one  of  vital  importance,  the  cost  of 
charcoal  alone  consumed  in  the  company's  works  being  the  largest  single  item  of 
expense  incurred  in  the  production  of  the  metal.  Already  the  nut  pine,  the  only  wood 
suit^le  for  coaling.  Las  been  out  off  within  a  radius  of  ten  miles  of  Eureka,  With 
every  year  the  price  per  bushel  of  charcoal  must  increase,  and  in  view  of  the  probably 
increased  consumption  in  the  immediate  future,  your  superintendent  has  the  honor 
respectfully  to  suggest  that  steps  be  taken  to  test  the  feasibility  of  obtaining  coke 
from  some  of  the  mines  of  the  Eocky  Mountains. 

An  attempt  to  use  gaa  coke  in  one  of  the  company's  furnaces  failed  for  the  reason 
that  the  bliwt  Bsed  was  not  of  sufficient  force  to  penetrate  the  heavy  mass  of  compact 
coke  and  ore.  To  enable  us  to  do  this,  there  will  be  required  a  ^iwerful  engine  of 
upwards  of  100  horse-power,  and  a  double-cylinder  blast.  Experiments  on  a  small 
scale  have  shown  that  some  at  least  of  the  Eocky  Mountain  lignites  may  be  coked. 

Charcoal  now  costs  $40  per  ton.  Coke,  your  superintendent  believes,  can  be  made 
■  and  delivered  at  the  works  at  Eureka  for  $33  per  ton ;  the  smelting  power  of  coke 
compared"  to  charcoal  is  as  8  to  5,  and  therefore,  could  coke  be  employed,  there  will 
result  a  saving  to  the  company  of  over  one-third  of  the  present  outlay  for  fuel. 

This  question  may  possibly  be  left  in  abeyance  until  the  succeeding  spring  and  sum- 
mer, at  which  time  the  enhanced  price  of  <^arcoal  will  necessitate  its  solution. 
Wood  supply  is  of  minor  importance;  the  price  will  probably  rise  to  $7  per  cord. 
As  a  pendant  to  the  Charcot  question,  and  in  order  to  hold  in  check  the  grasping 
aspirations  of  the  coal-burners,  it  may  not  be  unadvisable  to  contemplate  the  poesibif 
ity  of  erecting  a  mill  for  amalgamatiou.  ' 

Should  the  ores  in  depth  assume  a  slightly  increased  pereentage  of  quartz,  it  would 
be  desirable  to  reduce  them  by  the  process  of  amalgamation ;  and  in  order  not  to  pro- 
ceed too  hastily,  a  few  tons  of  our  quartzy  ores  might  be  worked  in  a  mill.  The  Met- 
ropolitan Mill,  within  a  few  yardsof  the  company's  works,  will  within  two  months  offer 
an  opportunity  to  definitely  test  the  question, 

The  superintendent  would  further  respectfully  suggest  that  he  be  authorized  to 
secure  the  refusal  for  the  company  of  two  additional  plots  of  mining  ground  on  Buby 
Hill,  adjoining  the  Lookout  on  the  north  and  west,  and  the  Triangle  on  the  south  and 

Very  respectfully,  yonr  obedient  servant, 

W.  S.  KEYES, 
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Tiie  following  is  the  Secretary's  report: 


From  SHles  lumber,  &.o 
From  reut  of  suales 
Fi'o[ii  exchauce  on  com  drafts 
From  proc«eifc  2,038  tons  baae  bullion  re&ued 

From  product  1,430  tons  base  bullion  at  refilling  works  Newaik,  New 
Jersey,  and  en  route 


For  construction  and  improvements ; 

Cost  of  furnace  No.  3 $7,268  61 

Coat  of  furnaces  Noa.  4  and  5 26,523  53 

Cost  of  new  boUer,&o.,  complete 2,428  96 

Ccst  of  rock^ruaher 1,866  50 

Cost  of  one  Excelsior  pomp  and  fittings,  all  complete 775  24 

Cost  of  buildinga  and  other  improvements 6,359  58 

Mine  acconnt : 

For  labor 58,967  00 

For  bauling  ore  to  furnaces 35,695  73 

For  candles  and  oil 2,061  27, 

For  powder  and  fuse i 1,  111  87 

For  lumber  and  timbers 5,284  21 

For  freight  on  snpplies 686  57 

For  tools,  nails,  hardware,  rope,  &c 1,933  OS 

For  Wacksmithinji; 152  40 

For  coal  and  boras „...  64  43 

Foe  iron  and  steel.. 384  42 

Fovcbest  carpenters'  tools 50,  00 

For  purchase  mules,  horses,  and  harness 534  75 

For  bailey,  oats,  and  hay 237  30 

For  surveys,  register's  fees,  &o 2.34  25 

For  incidentals 79  00 

Smelting  account ; 

For  labor 112,841  55 

For  coal 255,761  SO 

For  wood  and  coke 7,016  aS 

For  castings  andfoundery  work - 5,087  23 

For  iron,  steel,  and  metal 3,349  13 

For  hardware,  nails,  tools,  rope,  &c 3,463  63 

For  oil  and  candles 879  18 

For  freiglit  on  castings  and  supplies 4,379  09 

For  blackgmiUiing 3,091  13 

For  tinsmi  thing 1,387  20 

For  sandstone  and  fire-brick 3,830  58 

Fur  Lanling  slag  and  clay 939  00 

For  lumber  an  dpoles 3,485  S! 

For  belting-lace,  leather,and  packing 1,006  60 

For  lamps,  brooms,  &o 98  35 

For  galvanized  iron  and  gas-pipes 1,011  89 

For  horse  hire 314  23 

For  purchase  horse '. 240  00 

For  barley,  oats,  and  hay 620  37 

For  edtton  drilling,  (cover  for  coal) SS?  68 

For  chemicals  and  paint    402  78 

For  incidentals,  repairs,  &o 297  C5 

General  expenses,  Enreka: 

For  salaries  superintendent  and  officers 8,644  54 

For  books  and  stationery 291  75 

For  BspreSB  charges,  revenne-stamps,newspapet3,lriinkB,&c.  1,411  41 

Fortraveling  espenses  superiatcndent 143  50 
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For  barley,  oats,  hay    od  ho  bb  h   e  &  $11      43 

For  porchase  horse,  'wigon  and  ha  ness  1  "^    00 

For  hnrdware,  biicke  a  brooms    no  deut    s  &c  487   >7 

For  assays  bullion  and  ore  S    00 

For  purchase  Oertliug  assay  i  alan  e  250  00 

For  attorney's  Jees,  3  070  00 

For  Ber  vices  of  porter  270    0 

For  chemicals 55  45 

For  ptiotlng  and  a<lT«rt  s  ng  2.  3    U 

For  taxes 1           4 

For  applications  Un    ed  S  ates  patents 
For  notaries' aud  conn  y   leksf'es 
For  surveys,  recorder's  fees    See 

r.      ^        ,  $19,069  94 

iixpense.  Son  Francisco 

For  salary  of  offtcere  and  employes  4,  ggi  50 

For  office  rent  1, 040  00 

For  books  and  stationery  535  59 

For  printinj,  idvertising  franks  newspapers  &.C                            219  05 

For  services  of  porter  194  00 

For  traveliu^  expenses  of  president  &o  1,796  00 

For  nSBays  ot  bnlhon  901  75 

For  notaries  fees  reTonne  stamps  4,c  257  60 

For  telegraphing  incidentals  A,c  471  39 

For  express  charLoe  223  9i 

For  coal  and  fael  56  OO 

For  report  on  mine  and  furnaces  1, 000  00 

For  gas-fixtiires  ind  repairs  of  office  fnmitur  48  75 

For  city  and  comity  taxes  14  85 

—  10,885  89 

Office  fixtures 

For  San  Fnn  isco  office— counter  de^k  safe  carpets  &.c  540  00 

For  Eureka  office — saf    counter   lesk  &  c  802  37 

: —  1,342  37 

Interest,  &c. : 
For  interest  on  overdrafts,  &c 6, 120  85 

Mining  properties : 
For  purchase  of  mining  ground 10  453  42 

Freight,  refining,  &o.: 
For  transportation  and  refining-charges  on  bullion 158,305  05 

Dividends; 
Nob.  1  to  5,  iuoiusive,  paid  to  stockholders 235 '500  00 

99G, 037  60 
Halanco  of  net  earnings  over  all  expenditures 130, 131  29 

1, 126, 158  89 

RECAPITULATION. 

Siseeipta  and  dUiursemenla  fi-om  Jiihj  7,  1370,  to  September  30,  1871. 

Eeceipts : 

For  soles  of  material JI59  ^ 

For  exchange  on  coin-drafts 1,923  62 

For  proceeds  of  2,038  tons  of  bullion  refined 619,275  67 

For  value  of  1,420  tons  of  bullion  at  worlis,  Newark,  and  en  roufe 504,800  00 

1,126,158  89 

Disbursements : 

For  construction  and  improvements S45,292  43 

For  mine  account    107,512  19 

For  smelting  account , 411  479  47 

For  general  expense.  Eureka 19',C69  94 

For  expenses,  San  FVanoisco 10,885  89 

For  office  listnrea 1,342  37 
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489  42 


For  intercBt,  &c ■ 

For  iiiioiug  pi'opertiea -- ,-o'^nr-  iiK 

For  freigbt  aud  refiniiis-ctiarges  on  bulliou oli-'nnn  m 

For  divrdoQdB  paid  stocltliolders Sga,000  00 

990,037  60 

Balauceof  net  eamiugs  over  espenditiiros l:tO,  131  a!) 

1,196,158  89 

RESOURCES  AND  LIAIilUTIES. 

EesoHtces :  ,„   ,;,„  ~ 

Inventory  of  anpplies  at  Eureka IS'ahi  qI 

Charcoal  on  hand - ■'°>!?"  7,i 

W.  8.  Keves,  superintendeut 'm?  W 

Sundry  book  accounts SAo  «« 

1,430  tons  of  base  bullion 504,800  00 


Liabilities:  .         -^  ,„ 

Overdrafts I^'n™  Ia 

Drafts  against  bullion  sliipmenta- - -  ■'^*'™~  il 

Bills  payable -- ■■- V,'Son2n 

Sopetintendent'a  drafts,  oatstandmg  and  not  preBcnted 17,«^0  WU 

Book  accoanta,  (not  due) ""-^  "" 


683  88 

378,336  01 

5,  September  30, 1871 174,657  OB 

559, 983  09 
Cost  of  extracthig  ores. 

Expense  of  extracting  and  lianling  to  furnaces  18,347  tons  of  ore  ia S107, 519  19 

Less  supplies  on  band  per  inventory ''' '''"  "" 

104,413  19 

Or  55.52  per  ton. 

Cost  of  sutelliiig  ores. 

Expense  of  smelting  18,835  tons  of  ore  is '^\\'%t  ^ 

Less  coal  and  supplies  on  hauil 4,,  42j  i'J 

309,053  68 
Or  819.60  per  ton.' 

Eiirblcen  thousand  eight  hnndred  and  twenty-five  tons  of  ore  reduced,  produce  3,468 
tons  of  base  baUiou,  or  5.75  tons  of  ore  produce  1  ton  of  bullion,  at  a  coat  of  $133.79. 

W.  W.  TRAYLOit, 

Secretary. 

Later  in  the  year,  and  during  the  first  months  of  1872,  the  company 
discovered  extraordinarily  large  and  valuable  bodies  of  ore  in  the  Lawton 
tunnel.  My  correspondent  writes  in  regard  to  these  in  March :  "  1  have 
just  visited' the  stopes  connected  with  the  Lawton  tunnel,  and  am  now 
lully  convinced  that  the  new  discoveries  are  indeed  immensely  valuable 
and  extensive,  though  they  hardly  come  up  to  the  extravagant  estimate 
made  by  the  local  newspaper."  ■ 

Euby  Hill  is  a  spur  of  the  Diamond  Eamge.  Its  general  trend  is 
north  northwest  to  south-southeaat.  The  old  openings  of  the  Eureka 
Consolidated,  as  well  as  those  of  the  Richmond  and  Tip-Top,  are  on  the 
western,  the  new  ones  on  the  eastern  slope.  The  strike  of  the  ore-body 
is  nearly  east  and  west,  and  its  dip  about  45  degrees  to  the  northeast. 
For  this  reason  ore  was  first  discovered  on  the  western  slope  of  the  hill, 

•  The  estimate  referred  to  was,  I  think,  something  like  $20,000,000  worth  of  ore  in 
^^    '    H.  Ex.  211 12 
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wltere  the  veiu  crops  out.  The  mam  or  Lawton  tunnel,  the  month  of 
which  is  toward  the  town,  (on  eastern  slope  of  hill,)  is  now  in  over  600 
feet,  and  passes  120  feet  to  the  north  of  the  Keyes  shaft,  between  it  and 
the  Windsail  shaft.  At itis  end  it  is  in  ore.  Theflrstore  was  metwith 
about  300  feet  from  the  month  of  the  tunnel  in  the  K  K  claim.  The 
shafts  mentioned  above  are  connected  by  galleries,  and  from  the  main 
tunnel  runs  a  short  side  tunnel  into  the  Sentinel  grounds.  The  main 
object  of  the  tunnel  is,  therefore,  to  transport  through  it  all  the  ores 
from  the  works  connected  with  the  two  shafts  named  and  from  the  Sen- 
tLuel  claim.  From  the  mouth  of  the  tunnel  the  ore  is  to  be  transported 
by  means  of  a  narrow-gauge  railroad,  which  is  to  run  along  the  Jackson 
^rade  to  the  smeltiog-works.  On  the  back  tilp  the  trains  are  to  bring 
water  and  supplies  to  the  mines,  where  the  erection  of  powerful  hoisting- 
works  is  contemi»lated  as  soon  as  stopes  are  opened  below  the  level  of 
the  tunnel. 

The  Keyes  shaft  is  now  175  feet  deep,  and  serves  as  the  main  hoistiug- 
shafi)  for  the  old  works.  These  are  to  the  largest  extent  iu  a  broken 
qnartzite  which  crops  out  below  the  Nugget  and  Savage,  on  the  western 
slope  of  the  hill,  and,  to  judge  from  its  dip,  can  only  be  reached  at 
greater  depth  oa  the  eastern  slope.  The  so-called  cap-rock  of  the  ore- 
bed  is  limestone.  The  ore-body  itself,  though  it  exhibits  a  certain  regu- 
larity, is  neither  a  cross-vein  nor  a  contact-vein,  and  I  cannot  give  it 
any  better  name  than  that  of  ore-bed  or  zone.  Horses  of  a  broken  lime- 
stone, with  every  strati&catioo,  are  frequently  met  with ;  also  cavities 
with  splendid  druses  of  wulfenite,  (molybdate  of  lead,)  calcspar,  arago- 
nite,  quartz,  and,  lately,  malachite  and  azurite.  The  approach  to  the 
vein-matter  is  first  distinguished  by  a  yellow  color  of  the  first  dense, 
afterwards  broken  limestone,  next  by  a  stronger  impregnation  of  pul- 
verulent brown  and  yellow  iron-ore  aiid  stripes  of  the  fli-st.  Finally, 
the  ore-body  proper,  brown  iron-ore,  with  impregnations  and  bands  of 
mimetite,  carbonate  of  lead,  massicot,  or  lead-ocher,  &c.,  is  reached. 
While  on  the  western  slope,  besides  the  yellow  mimetite,  (Buckeye,) 
large  masses  of  solid  carbonate  of  lead,  with  the  so-ciilled  ''  black  car- 
bonate "  (which  is  probably  a  new  mineral)  and  little  galena,  (Champion,) 
were  found.  The  ores  encountered  on  the  eastern  slope  in  the  iron- 
stained  masses,  which  are  poorer  in  lead,  are  principally  highly  argen- 
tiferous galena  and  "  black  carbonate"  in  lumps  and  nests  of  often  over 
a  hundred- weight.*  For  this  reason  there  is  now  much  more  base  bul- 
lion produced  than  formerly.  Seven  tons  of  ore  produce  now  one  ton 
of  lead,  while  formerly  it  required  10  to  12  tons. 

The  Marcellina,  belonging  to  another  company,  has  only  spurs  from 
the  ore-body  of  the  Sentinel.  Opposite  the  Marcellina,  and  divided 
from  it  by  the  gulch,  is  the  Carson  mine,  aud  adjacent  to  this  are  the 
mines  of  the  Pheuix  and  Jackson  Companies.  The  latter  has  beeu 
prospecting  since  February,  1871,  but  has  so  far  found  no  ore.  The 
K  K  has  large  masses  of  ore  in  sight,  galena  and  "  black  carbonate."  It 
is  expected  that  this  claini  will  consolidate  with  the  Carsou  and  other 
mines,  and,  with  the  furnaces  of  the  Buttercup  Comijany,  will  be  soon 
thrown  into  one  company,  to  be  incoi'porated  in  San  Francisco.  The 
time  for  redemption  of  its  property,  accorded  to  the  Buttercup  Com- 
pany, is  drawing  to  a  close.  TJie  Eureka  Consolidated  intends  to  tear 
down  during  the  next  summer  the  two  remnants  of  former  times,  fur- 
nace iTo.  1,  (built  under  Buel,)  and  No.  3,  (built  by  Liebeuau,}  and  to 

*  The  "  black  catbooate  "  ahoYe  referred  to  is  uo  oarboniite  at  aJl,  but  ni 
boulangeritfi,  oj.- a  new  mineral  analogous  in  ooinpoaitio 
have  seen  no  analyeis  aa  yet. 
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replace  tbem  by  two  new  and  larger  furnaces,  so  that  tbe  capacity  of 
the  smelting-works  will  then  be  200  tons  per  day.  So.  2  was  built  in 
December,  after  tlie  pattern  of  the  new  ones,  (see  article  on  "  Metal- 
lurgy" in  this  report,}  but  has  square  corners,  and  ia  a  little  smaller. 
It  has  four  tuyeres,  of  3J  inches  month,  works  very  well,  and  smelts  30 
tons  per  day. 

At  the  Richmond  smelting-works  they  are  still  building  energetically. 
These  works  will  undonbtedly  be  the  beat  and  most  perfect  in  the  State, 
but  it  remains  to  be  seeo  by  the  results  of  the  future  whether  these  very 
Jarge  expenditures  are  justified. 

The  Phenix  smelting-works,  with  their  two  furnaces,  are  still  idle, 
because  the  machinery  for  the  hoisting-works  of  the  Adams  and  Farron 
mines  has  not  yet  arrived,  and  the  mines  can  therefore  not  be  worked. 

At  the  15-stamp  Lemon  Mill  (formerly  the  Metropolitan  of  Sherman- 
town)  Mr.  John  Howell  is  now  puttiug  up  a  White's  cylinder  roastiiig- 
furnace,  and  it  is  expected  that  the  mill  will  soon  be  in  working  order. 

Besides  the  Adams  Hill  Company  there  is  now  another  company 
located  od  Adams  HiU.  This  is  the  Star  Consolidated,  a  San  Francisco 
corporation,  which  has  bought  several  mines  on  the  quartz  belt  of  that 
hill.  They  have  beautiful  horn-silver  ores,  but  as  to  the  quantity  I 
am  not  informed.  All  the  signs  x>oi)it  to  an  enormous  industrial 
increase  during  the  coming  year,  especially  if  capitalists  should  take  up 
the  Pix)spect  Hill  mines. 

The  Eichmond  property  has  been  transferred  to  English  hands  during 
the  year,  and  tbe  new  company  is  still  building  on  it  very  extensive 
smelting-worka.  The  product  of  this  property  during  the  year  appears 
in  the  appended  statement  of  the  product  of  the  district. 

The  monthly  product  of  the  Eureka  Consolidated  Company  during 
the  year  ending  December  31, 1871,  was  as  follows : 

Product  of  hulKon, 


Month. 

Tone. 

P„.„,.. 

Jimi'iry 

158 

37 

Febrniry 

134 

1  092 

March 

^44 

1  IV 

Apnl 

2o5 

1  983 

Mij 

177 

560 

Juue 

341 

July 

520 

723 

August 

426 

I  6-^ 

September 

2&7 

MO 

Ootobei 

io'j 

oOO 

November 

2o4 

aoO 

Deoember 

2 

5fln 

Tottl 

3  172 

6=2 

The  average  contents  in  gold  and  silver  for  the  whole  yearly  product 
may  be  safely  set  down  as  $250  per  ton.  Adding  $100  per  ton  for  the 
lead,  we  have  a  gross  value  of  $1,110,314.10. 

Until  the  end  of  May  only  the  three  smallest  furnaces  were  alternately 
running,  (two  running  at  a  time,  while  one  was  being  repaired.)  Since 
then  four  have  been  working  at  a  time,  while  one  was  standing  idle. 
In  January,  1872,  the  consumption  of  the  Eureka  Consolidated  smelting- 
works,  wiUx  four  furaaces  running,  was  ]  42  tons  of  ore  and  4,000  bushels 
of  coal  per  day.    The  production  was  about  15  tons  of  base  bullion, 
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containiDg  $230  ia  gold  and  silver.  The  ores  were  then  rather  poor  in 
lead  and  the  precious  metals. 

The  quantity  shipped  in  December  was  so  small,  because  all  the  fur- 
naces, except  No.  4,  were  blown  out  in  November,  and  No.  4  on  De- 
cember 2.  This  was  done  on  account  of  a  strike  of  the  teamsters, 
whose  contract  had  expired,  and  who  refused  to  haul  more  ore  at  the 
old  prices.  I  am  not  informed  how  this  difficulty  has  been  overcome, 
but  at  latest  accounts  smelting  was  agaiii  going  on. 

The  following  is  the  total  productiou  of  Eureka,  as  transmitted  to  me 
by  Mr.  O.  H.  Hahn,  M.  E.,  my  correspondent  at  that  jf 


^E 

,_.,„.«.. 

B.„„. 

shipped. 

^«rr-L"iiisi- 

213 

Xfrs. 
653 

"'JJS'^^ 

'■S 

m^MoS 

12 

5,  MS       1,074 

2,035,588  88 

HOTE.— The  nnmbor  of  tona  shipped  by  the  compnnif  a 

mnrked 

)  is  csCimated. 

In  explanation  of  the  high  value  of  the  bullion  shipped  by  the  Eoslin 
Company,  I  should  say  that  Mr.  J,  M.  Ilobertson,  the  manager,  gives  the 
following  values  per  ton  of  bullion  and  the  amount  shipped  during  the 
total  running  time  of  six  months,  in  1871 : 
Amouut  shipped 450  tons. 

Average  valne  per  ton  in  silver 3250  Oil 

Average  value  per  ton  in  gold 125  00 

Average  value  per  ton  in  lead 90  00 


For  a  detailed  description  of  the  mines  belonging  to  the  companies 
besides  the  Eureka,  I  have  no  data  on  hand  at  present,  but  I  may  say 
that  all  the  base-metal  mines  in  the  district  have  nearly  the  same 
characteristics,  and  vary  less  in  the  classes  of  oresoccurring  in  them,  or 
the  mode  of  occurrence,  than  in  the  size  of  the  ore-bodies.  Notes  on 
this  subject  will  be  found  in  a  subsequent  chapter  on  the  smelting  of 
argentiferous  lead-ores  in  Nevada,  Utah,  and  Montana. 

Mineral  Sill  district  has  been  the  scene  of  much  activity  during  the 
year.  The  Mineral  Hill  Silver  Mining  Company,  limited,  an  English 
corporation,  has  invested  largely  in  the  mines  of  the  district,  and  owns 
the  principal  works.  The  mines  lie  in  limestone,  and  are  not  on  veins, 
but  on  irregular  deposits,  some  of  which  are  very  large.  These  ore- 
deposits  are,  however,  principally  situated  on  a  well-marked  qre-chan- 
nel,  which  is  about  306  teet  wide.  On  this  aie  situated  the  Giant,  Bim- 
Bock,  and  Live  Yankee,  claims  in  which  there  seems  to  be  a  continuous 
body  of  ore  of  from  22  to  30  feet  in  width.  The  greatest  depth  reached 
in  the  Giant  in  the  fall  was  120  feet.  The  ores  contain  a  considerable 
amouut  of  base  metals.    They  consist  of  argentiferous  galena,  anti- 

*  Silver  and  gold  are  here  calculated  at  full  value,  and  lead  at  the  price  obtained 
In  San  Francisco.  Selby  &  Co.  have  paid,  generally,  fl.I5  per  ounce  for  silver, 
Mid.  90  per  cent,  of  the  assay  value  of  the  gold. 
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mouial  ores,  osidized  copper-orea,  cerargyrite.,  (chloride  of  silver,)  mendi- 
l>ite,  sulphide  of  silver,  &c.  But  onlyon  the  western  side  of  the  hill  tlie 
ore  is  sufficiently  lead-bearing  to  make  reduction  by  smelting  desirable. 
So  far  this  has  not  been  done.  The  ores  of  the  upper  mines  are  beae- 
ficiated  by  a  preparatory  chloridizing,  roas4ng,  and  amalgamation.  The 
English  company  lias  a  15-atamp  mill  and  a  22-ton  Stetefeldt  famace. 
The  working  results  are  reported  to  be  92  per  cent,  of  the  assay  value, 
and  the  average  fineness  of  the  bullion  0.750.  The  same  company  com- 
menced in  the  fall  to  build  another  mill  with  20  stamps,  a  second  Stete- 
feldt furnace,  and  aU  the  late  improvements.  After  the  completion  of 
this  mill  the  company's  works  will  have  35  stamps,  18  pans,  2  roastiug- 
furnaces,  aud  a  capacity  of  50  tons  per  day. 

The  total  production  of  Mineral  Hill  district  for  1871  is  given  by  Mr. 
Valentine,  of  Wells,  Fargo  &  Co.,  as  $701,014. 

I  am  indebted  to  Mr.  8.  O.  Clifford,  the  county  assessor  of  Lander 
County,  for  the  following  statement  of  the  bullion  product,  reported  to 
hiTU,  of  the  mines  during  1870  and  1871.  The  amounts  given  for  the  first 
two  quarters  of  1870  exceed  those  given  in  ray  last  report,  and  the 
cause  of  the  discrepancy  is  the  fUct  that  in  last  year's  report  many 
small  mines  were  not  included.  The  total  product  for  two  years,  of 
Lander  County,  as  here  given,  is  not  as  large  as  the  total  of  shipments 
from  Lander  County  during  1871  alone.  The  assessor  says  in  his  letter 
that  his  returns  are  only  from  two"  districts,  Eeese  Eiver  and  Eureka, 
while  there  are  a  number  of  others  in  the  county,  the  most  important 
of  which  is  Mineral  HiU;  but  even  adding  this  would  not  make  good 
the  discrepancy.    For  comparison,  I  insert  here  both  statements : 


Bullion  statement  of  Lander  Counttj,  Nevada,  for  the  years  1870  and  1871. 

No.  tons 
of  ore. 

Poanda. 

Gross  yield. 

QQaiter  coding  March  31,  l^TU 
Quarter  coding  June  30,  1870 
Quartet  ending  September  30, 1&70 
Quarter  ending  Decembei  31,  1S70 
Quarter  ending  March  31, 1871 
Quarter  ending  June  30,  1871 
Quarter  ending  September  30  1871 
Quarter  ending  December  31,  1«.  1 

1  4i7 

2  i90 
3,20} 
4  ft* 
6,341 
8,71b 

10  76J 
10,174 

1,230 

1,700 
1,166 

402 
1,429 
1,368 
1,616 

8228, 896  33 
119,631  63 
360,709  26 
407,755  43 
419,477  81 
424,204  56 
639,455  30 
615,276  24 

3,215,457  06 

S.  O.  CLIFFORD, 

Counti/  Assessor, 

Statemoit  of  bullion  shipments  from  Lander  County  during  the  year  1871, 
as  reported  by  the  general  superintendent  of  Wells,  Fargo  <&  Co.,  in 
Saa  Frandsco, 

From  Austin - 3965,536  17 

From  Eoreka - 2,1-3,  lO^i  56 

From  Mmeral  Hill 701, 014  00 

3,»39,655  73 


In  former  reports  I  have  explained  why  the  returns  of  the  mine- 
owners  to  the  county  assessors  are,  in  nearly  all  cases,  far  below  the 
iiutual  values  of  the  ores  extracted,  and  in  last  year's  statements  a  cer- 
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tilio  claas  of  ores  is  not  reported  at  all,  as  of  too  tow  grade,  according 
to  the  new  law,  to  be  subject  to  taxation. 

HYE  COUNTY. 

I  have  no  returns  from  this  county  of  an  exact  and  detailed  charac- 
ter, the  reason  bejng  that  the  very  estimable  and  courteous  citizens  who 
promised  to  furnish  them  have  not  kept  that  promise.  I  can,  therefore, 
only  say  in  general  terms  that  the  Belmont  and  Mammoth  districts  in 
this  county  have  maintained  some  production,  the  principal  {or  only  *) 
mills  running  being  the  Oanfield  Mill  at  Belmont  and  the  Ellsworth  at 
Mammoth.  The  shipments  from  Belmont  amounted  to  |268,903.  The 
principal  producing  mine  was  the  El  Dorado  South,  which  has  been  de- 
scribed m  former  reports.  It  is  rumored  that  this  very  valuable  mine 
has  been  sold  to  a  San  Francisco  company.  The  incline  is  reported  to 
be  now  375  feet  deep,  with  levels  100  and  80  feet,  respectively,  both  ways 
on  the  vein.  The  veui  is  fi-om  4  to  12  teet  wide,  and  has  thus  far  pro- 
duced about  $iOO,000,  the  ores  worked  having  yielded,  it  is  sriid,  an 
average  of  $150  pQc  too.  This  high  average  indicates  that  only  tirst- 
class  ores  have  been  worked. 

The  Arizona  mine,  which  is  said  to  have  been  consolidated  in  one 
property  with  the  El  Dorado  South,  is  opened  to  a  depth  of  about  200 
teet  by  a  tunnel,  and  about  200  feet  of  dril'ts  on  the  tunnel-level.  It 
is  said  that  a  ledge  of  high-gi-ade  ore,  2^  to  6  feet  thick,  is  developed 
throughout  this  distance.  The  ore  worked  has,  averaged,  according  to 
report,  $275  per  ton. 

Another  very  promising  mine  at  Belmont  is  the  Monitor,  which,  ac- 
cording to  the  Eeese  River  Keveille  of  March  4, 1872,  had  yielded,  since 
June,  1871,  240  tons  of  rock,  averaging  $503,  or  a  total  of  $120,732. 

AfMammoth  there  is  beginning  to  be  a  revival  of  activity,  partly  due 
to  the  starting  of  the  Ellsworth  Mill.  The  ibllowing  account  is  from 
the  Eeese  Eiver  Eeveille  of  February  27, 1872 : 

This  mill  was  completetE  last  Bmnmerbyaoomiianyorganiica  at  Bridgoport,Connecti- 
ciitiiudisrimQingexcIuaivelyoucnatomoro.  ItiiastenHtQuipSiindaSteteieldtfarnacOjis 
under  tbo  supervision  of  Mr.  Kaatel,  the  well-bnown  assayer,  Mr.  F.  W.  Smith  beiog 
general  agent.  They  have  adopted  tlie  Manhattan  Company's  Bchedule  of  prices, 
aud  give  complete  satis&ction  to  their  customers.  Their  sources  of  ore-Bupply  are 
lone,  ten  miles  distant,  Belmont,  eighty  miles,  and  San  Antonio,  siKty  wiles.  No  min- 
ing worth  mentioning  is  being  done  at  Mararaotii.  The  coat  of  hauling  ftnm  these 
variousp!aee«is,fromIonofromS5  to  $S  per  ton,  and  from  Belmont  aud  San  Antonio  8:!0 
per  fan.  Durinf;  the  past  few  raoutlia  some  40  tons  of  ore  from  the  Liberty  and  Potomno 
mines  of  San  Antonio  have  been  worked  at  Mammoth.  Mr.  Roberts  does  not  kuow  tlio 
exact  yield,  but  it  was  quite  satisfaetory.  From  Belmont  the  Monitor  aud  Arizona  mines 
have  Bent  aeverallota;  the  last,  consistinc  of  3Gi  tons  of  Monitor  ore.  yielded  at  tie  rate 
ofS46S.17perton. 

The  camp  of  lone,  ten  miles  distant,  is,  however,  tlie  principal  sonrce  from  which 
tbo  mill  must  obtain  its  ore.  Tliis  is  an  old  cimp,  and  has  passed  through  many  vicis- 
situdes. It  has  had  many  nps  and  downs,  at  one  time  promisiOR  to  be  a  leading  dialrictT 
and  jmon  all  but  deserted.    Two  mills  have  been  erected  there,  but  for  canaea  too 

1.  jnenygn  [k^j^j  ti,gy  ^j^  ^gj;  prosper.    They  were  first  elosod  and  then  dia- 

"^ -■"-■"   -'"--- "-■      -    if  lone — 


mantled,  and  it  did  look  for  sometime  aB  if  lone  had  yielded  up  the  ghost.  Tiiere 
good  mines  there,  however,  as  we  know  of  our  own  knowledge,  'having  done  some 
prospecting  there  ourselves  in  early  times.  They  aro  small,  averaging  in  the  neigli- 
borhood  of  one  foot  in  thiekueaa,  bnt  su£E.cieutly  rioli  to  imy  well.  Mr.  Roberts  telU 
ua  that  the  satisfaot-ory  i-etuma  given  by  the  Ellswoi'th  Mill  have  infased  new  life  to 
the  placcj  aud  that  owners  of  mines  are  returning  to  work  them.  The  principal  mines 
upon  which  work  has  been  cesnmed  are  the  Indianapolia,  Shoo  Fly,  Pleiades,  and 
Mt-onewall.  The  first  of  these  is  down  280  feet,  aud  works  2a  men,  principally  on  deiid 
work.  They  take  out  about  three  tons  of  ore  per  day,  which  payB  all  oKpeuaes  aud  a 
little  over.  The  amount  of  ore  now  on  the  various  dumps  and^at  the  millready  I'or  iiv 
dactiou  is  not  less  than  400  tons.  Thia  looks  enconrnging,  and  wc  hope  that  tlie  niiiic- 
owpers  of  lone  will  show  a  reasonable  degree  of  enterprise,  and  not  ullow  the  luiii  at 
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Mammoth  to  want  for  ore,  for  they  cannot  afford  many  more  failnres.  The  little  town 
is  looUina  (laito  lively ;  it  has  two  ealoons,  two  billiai^-tables,  one  store,  one  restaurant, 
oue  livery-staWe,  all  doinR  agood  husinesa,  and  it  only  rests  witli  themaelvea  to  make  it 
as  prosperous  as  it  was  in  18M  and  18tB. 

The  Manliattan  Mill  at  AHStin  has  worked  a  good  deal  of  the  Nye 
County  ores  during  the  year.  This  is  one  reason  of  the  high  yield  per 
ton.    Only  very  rich  oies  would  pay  for  transportation  to  Austin. 

lAda  Vailey  district.— This  district  has  attracted  some  attention 
during  the  latter  part  of  the  year,  especially  in  Austin,  which  eeems  t<) 
have  been  the  source  of  supplies  for  the  new  camp.  The  Eeese  Eiver 
Eeveille  of  March  i,  1872,  contains  the  following  correspondence  from 
that  poiut; 

Lida  Valley  mining  district  was  oreaniaed  on  the  28th  of  laat  August.  It  embraces 
an  area  of  ono  hundred  square  miles,  with  Scott's  Springs  iis  tha  center.  This  la  the  most 
prominent  and  affords  the  greatest  amount  of  water  of  a  series  of  springs  in  the  eastern 
part  of  a  small  basin  lying  between  the  Palmotto  range  of  munutaius  on  the  north  and 
M-est  and  Mount  McGruder  on  the  south  and  cist  The  valley  was  christened  Alida 
by  Colonel  D.  E.  Buel,  some  eight  years  ago.  when  on  hia  memorable  trip  throngh  the 
Death  Valley  country  in  search  of  the  mystical  "Broyfogle"  lode,  but  eitbor  ironi  a 
corruption  of  the  word  or  by  common  usage  the  district  ia  known  as    Lida. 

Kich  mines  were  known  to  exist  horo  belore  the  organization  of  the  district,  and  sub- 
sequent dovelopmenta  have  proven  their  value  beyond  a  peradventure.  Since  about 
the  first  of  last  Decombei  Messrs.  Hiskoy  and  Walker  have  purchased  from  Messra. 
Scott,  Black  &  Co.  their  water-right  and  miU-sites,  together  with  tho  Cindorolla  tnine, 
and  at  once  commenced  active  operations  for  the  development  of  the  ledges  and  the 
iuiproveinent  of  their  property  generally.  . 

There  are  now  about  thirty  persons  in  the  district,  and  thirty-two  claims  on  record. 
The  mineral  hearing  belt  is  about  one-fourth  of  a  mile  in  width,  and  extends  foim  the 
vaUey  between  Monut  McGruder  and  Gold  Mountain  on  the  east  to  and  including  Pal- 
metto district  on  the  west,  a  distance  of  fifteen  miles.  Tho  country-rock  or  formation 
ia  diversified  by  slate,  limestone,  porphyry,  and  gi-anite.  The  ledges  run  in  aa  easterly 
and  westerls-  direction,  and  the  ore  is  chiefly  chloride  with  galena  as  the  principal  base 
metal.  As  to  the  value  of  the  ore,  I  am  not  yet  prepared  to  speak  advisedly  in  general 
terms.  Messrs.  Hiskey  and  Walker  are  shipping  ore  to  their  miU  at  Deep  Sprincs, 
Esmeralda  County,  for  reduction,  tho  result  of  which  I  will  give  you  when  known.  A  lot 
of  ore  from  the  Cinderella  mine,  recently  worked  at  Columbus,  yielded  a  traction  over 
$500  per  ton.    Other  mines  of  recent  discovery  "  rank"  that  ore  by  100  per  cent. 

The  editor  of  the  above  paper,  to  whom  several  specimens  from  the 
new  mines  were  sent,  says  the  ores  are  similar  to  the  rich  green-stained 
deeomposed  surface  ores  of  some  of  the  mines  on  Lander  Hill,  and  pre- 
dicts that  the  Lida  Valley  mines  will  receive  wider  attention  during  the 
present  year. 

WHITE  PIKE  COTJNTY. 

I  am  indebted  to  Mr.  A.  J.  Brown  of  Treasure  City  for  a  report  on 
White  Pine  district.  His  notes,  together  with  other  information  re- 
ceived during  the  year,  are  embodied  in  the  following  pages : 

Operations  in  the  free-metal  mines  have,  on  the  whole,  been  vigor- 
ously prosecuted.  But  nothing  has  been  done  during  the  year  m  the 
smelting  line  except  twelve  days'  run  of  the  Alsop  furnace,  and  there 
are  no  indications  that  smelting  will  be  resumed  prior  to  the  advent  of 
the  Eastern  Nevada  narrow  gauge  railroad.  The  prospects  tbr  the 
early  building  of  that  road  are  not  flattering.  Some  mining  property 
has  been  sold  to  English  companies  during  thd  year ;  but  it  is  well  liiiown 
that  but  little  money  has  really  changed  hands ;  not  more  than  $60,000 
in  this  district  can  really'be  traced.  The  vendors  of  property  generally 
receive  the  major  part  of  the  payment  in  paid-up  shares  of  the  company. 
The  properties  belonging  to  London  companies  are  the  East  Sheboygan, 
"\Var<i  Beecher  South,  Earl,  North  Aurora,  South  Aurora,  Eberhardt, 
Idaho,  and  Great  Western. 
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The  prospects  of  the  district  appear  to  be  slowly  but  sorely  improv- 
ing. Most  of  the  mioers  are  beginniog  to  realize  that  the  "spar-veiii" 
IS  the  guide-board  that  points  to  deeper  bodies  of  ore  if  any  exist,  and 
of  that  there  can  be  but  little  doubt,  for  the  formations  to  the  west  of 
Treasure  Hili,  including  White  Pine  Mountain,  comprisiug  grauite,  sihi- 
naUj  and  Devonian  rocks,  all  contain  mineral-bearing  veins.  For  most  of 
the  information  in  regard  to  the  "  spar-vein"  Mr.  Brown  acknowledges 
his  indebtedness  to  Mr.  D.  H.  Barker,  civil  engineer  and  surveyor,  who 
has  made  several  maps  of  the  vein  and  accompanying  ore-deposits  In 
the  description  of  the  mines  the  words  "  vein,"  "  deposit,"  and  "  ore- 
channel"  are  indiscriminately  used  for  the  same  thing. 

The  most  important  mining  operations  in  White  Pine  district  during 
the  past  year  have  been  mainly  carried  on  along  the  supposed  north 
and  south  "  ore-channel,"  extending  through  Treasure  Hill,  from  the 
Mammoth  and  East  Sheboygan  mines  at  the  extreme  norch  end,  to  the 
Ma^ieppa  at  the  extreme  south  end  of  the  hill.  Early  in  the  year  a 
large  vein  of  ealc  spar  was  discovered  forming  the  western  or  fooirwaii 
of  the  South  Aurora,  Ward  Beecher,  and  some  of  the  other  important 
mines  on  the  east  side  of  Main  street,  Ti-easure  City.  Later  explora- 
tions have  established  its  continuity  along  the  whole  length  of  the  hill 
from  the  O.  H.  Treasure  mine  to  the  South  Aurora.  At  the  south  end 
of  the  last-named  mine  an  apparent  break  occurs  in  the  vein,  but  it 
makes  its  appearance  again  near  the  north  wall  on  the  west  side  of  the 
Eberhardt,  and  continues  thence  south  along  the  ridge  nearly  to  the 
Mazeppa  mice.  This  spai--vein  in  itself  may  possibly  be  of  little  or  no 
importance  as  a  mineral-bearing  one,  but  taken  in  connection  with  the 
character  of  the  ore-bodies  existing  along  the  eastern  side  of  its  course 
It  18  important,  and  worthy  of  a  careful  description.  This  spar  has  a 
general  north  and  south  course,  and  dips  to  the  east  at  an  angle  varying 
from  33  degrees  near  the  surface  to  38  degrees  io  the  deepest  workings 
As  might  be  expected,  it  is  often  faiUted,  and  generally  from  east  to 
west.  It  does  not  correspond  with  the  strike  and  dip  of  the  country. 
rock,  its  dip  being  at  an  angle  of  G5  degrees.  Its  structure  is  banded, 
I.  e.,  it  IS  made  up  of  narrow  bands  or  layers  running  parallel  to  the 
walls..  In  thickness,  it  varies  from  10  to  40  feet.  Although  there  are 
numerous  masses  and  veins  of  spar  in  the  district,  none  of  them  besir 
any  resemblance  to  the  one  described.  Thev  are  generally  limited  in 
extent  to  a  few  hundred  feet  at  most,  lie  mostly  flat,  and  correspond 
with  the  dip  and  strike  of  the  country-rock,  while  the  one  forming  the 
foot-wall  of  the  "main-ore  channel'Ms  persistent  in  its  course  for  a 
known  length  of  nearly  two  miles,  and  does  not  coincide  with  the  strata 
of  the  country-rock,  which  it  cuts,  on  the  contrary,  all  along  its  course. 
The  mines  along  its  eastern  side,  although  partaking  of  the  irregular 
deposit  character  common  to  limestone  formations,  form  an  almost  con- 
tinuous "  ore  channel,"  and  all,  with  the  exception  of  the  South  Aurora, 
are  proving  persistent  in  depth.  Those  lying  on  the  west  side  were 
merely  superficial  horizontal  deposits,  corresponding  with  certain  lime^ 
stone  strata.  Belonging  to  these  superficial  dei>osits  are  the  mines  on 
Chloride,' Bromide,  and  the  other  flats  on  the  west  side  of' Main  street, 
which  have  been  mainly  exhausted  and  abandoned.  A  number  of  east 
and  west  vertical  fissures  appear  to  cross  the  main  noith  and  south 
"  ore-channel "  at  right  angles,^  and,  although  themselves  poor  in  min- 
eral, they  seem  to  have  wonderfully  enriched  the  main  ciiannel  at  the 
points  of  intersection.  Of  these  east  and  west  fissures,  two  are  well 
known,  and  have  often  been  described,  viz,  the  Eberhardt  and  Cali- 
tbrnia.    Another  is  found  800  feet  south  of  the  Eberhardt,  crossing  from 
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the  Grant  and  Colfax,  through  the  Eureta  and  Indianapolis  mines,  and 
developing  in  the  last-named  mine  an  immense  body  of  low-grade  ore. 
Another  smaller  one,  400  feet  still  farther  south,  passes  through  the 
ill  Dorado  mme.  But  perhaps  the  most  important  and  moat  produc- 
tive is  that  crossing  the  Ward  Beecher,  and  forming,  with  the  main 
vein  the  massive  bodies  of  rich  ore  developed  in  that  mine. 

Mines  east  of  the  spar-v^n. — Commeueiug  at  the  north  end  of  Treas- 
ure Hill,  the  first  of  the  important  mines  situated  on  or  near  the 
main  ore-channel  is  the  Mammoth.  During  the  first  two  years  fol- 
lowing the  discovery  of  the  district,  extensive  esplorations  were 
made  on  this  mine,  and  something  like  $60,000  were  expended  without 
discovering  any  bodies  of  ore  extensive  enough  to  reward  the  owners  for 
their  timeand  expense;  but  during  the  present  summer  work,  was  com- 
menced on  the  large  croppings  situated  600  feet  north  of  the  old  works, 
and  an  extensive  body  of  good  ore  has  been  developed.  This  ore-body, 
as  exposed  in  the  diftferent  works,  is  10  feet  in  thickness  and  300  feet  in 
length.  The  deepest  shaft  is  in  good  ore  at  a  depth  of  50  feet  from  the 
surface.  The  vein  courses  east  and  west,  and  dips  to  the  north  at  an 
angle  of  50  degrees  to  the  plane  of  the  horizon.  The  hanging-wall  is 
arenaceous  shale,  and  appears  to  be  smooth  and  well  defined.  The  foot- 
wall  is  the  ordinary  lime  stone  of  Treasure  Hill,  and  is  not  defined,  but 
gradually  blends  with  the  quartz  of  the  vein.  Two  hundred  and  fifty 
tons  of  ore  are  on  the  dump. 

The  Miner's  Dream  is  situated  about  500  feet  east  of  the  new  works 
on  tie  Mammoth,  and  is  probably  a  part  of  the  same  vein  or  ore-chan- 
nel. It  was  accidentally  discovered  by  the  superintendent  of  the  Mam- 
moth on  the  16th  of  October  of  the  present  year.  He  was  on  his  way  to 
Hamilton,  when  he  noticed  a  bunch  of  quartz,  a  piece  of  which  he  broke 
oft'  and  had  assayed.  The  result  was  $109.  pet  ton  in  silver.  The 
ledge,  as  exposed  in  an  open  cut,  is  eight  feet  thick.  Some  very  rich  rock 
has  been  mined,  but  the  explorations  ate  quite  limited,  and  the  unfavor- 
able weather  will  be  likely  to  prevent  developments  during  the  winter. 
The  vein  has  the  same  casings  as  the  last. 

The  East  Sheboygan,  situated  immediately  east  of  the  Mammoth  old 
works,  was  located  early  in  1869.  Considerable  work  was  done  at  the 
time,  and  some  of  the  ore  was  worked  with  fair  results.  But  the  owners 
were  not  able  to  develop  the  property,  and  it  has  lain  idle  until  the 
present  summer.  It  is  now  the  property  of  an  English  company,  with 
head-quarters  in  London.  Since  the  1st  of  September  exiilorations  have 
been  vigorously  prosecuted,  and  with  the  most  satisfactory  results. 
Several  shafts  have  been  sunk  on  the  course  of  the  vein,  and  are  con- 
nected with  each  other  by  drifts,  thereby  exposing  a  body  of  ore  at  an 
average  depth  of  50  feet  from  the  surface,  300  feet  in  length,  and  10  feet 
in  thickness.  Specimens  of  ore  taken  fi-om  the  present  depth  are  almost 
solid  coin-silver ;  but  the  average  mill  value  of  all  that  has  been  ex- 
tracted to  the  present  depth  does  not  exceed  $35  per  ton.  The  quality 
of  the  ore  has  so  far  appeared  to  improve  with  the  inorease  of  depth, 
and  the  mine  bids  fair  to  become  one  of  the  best  properties  in  the  dis- 
drict.  The  vein  has  a  north  and  south  course,  and  dips  to  the  east  at 
an  angle  of  30  degrees.  Like  the  tw-o  last  named,  it  is  a  contact- vein,  with 
a  hanging-wall  of  slate  and  a.  foot-wall  of  limestone.  The  vein  is  well 
defined,  both  walls  being  smooth  and  well  marked.  Fifty  tons  of 
selected  ore,  recently  worked,  gave  an  assay  value  of  $78  per  ton.  Two 
hundred  and  fifty  tons  of  second-class,  worth  from  $25  to  $30  per  ton, 
are  on  the  dump.  This  mine  is  most  conveniently  situated  for  cheap 
working.     A  mill,  situated  100  yards  below  the  present  works,  can 
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receive  a  full  supply  of  water  from  the  pipes  of  the  White  Pine  Water 
Company  at  a  trifling  expense,  and  the  ore  can  be  dumped  from  the 
mine  directly  on  the  battery -floor,  if  necessary,  by  means  of  a  ehnte, 
thereby  saving  the  expense  of  transportation  by  teams,  which  usually 
costs  from  $3  to  $5  per  ton, 

0.  H.  Treasure.— Hhis  mine  was  the  first  discovered  ou  Treasure  Hill, 
and  Las  been  so  often  described  that  Its  locality  is  too  well  known  to 
require  any  further  description  in  these  pages!  During  the  first  two 
years  that  it  was  mined  it  was  generally  supposed,, from  its  location  at 
the  point  of  contact  of  the  lime  and  shale,  to  be  a  contact-vein  pitching 
to  the  west,  but  tlie  explorations  of  the  past  year  have  disproved  the 
theory.  It  is  now  known  to  dip  to  the  east  at  an  angle  of  38  degrees, 
thus  corresponding  in  dip  and  course  with  all  the  mines  situated  on  the 
main  nortli  and  south  ore-channel.  The  greatest  depth  attained  at  the 
present  writing  is  160  feet  from  the  surface.  At  that  depth  the  vein  is 
found  to  be  from  10  to  30  feet  in  thickness.  It  contains  low-grade  mill- 
ing ore,  which  is  very  much  mixed  with  lime  and  spar,  and  requires 
careful  sorting.  A  tunnel  is  projected  and  is  already  driven  in  SO  teet. 
It  starts  from  the  O'NeU  grade  on  the  east  slope  of  Treasure  Hill,  and 
will  eventually  explore  the  mine  to  a  perpendicular  depth  of  500  teet 
below  the  croppings.  The  distance  to  be  run  will  be  something  less 
tha.n  400  feet,- as  the  east  slope  of  the  hill  is  very  precipitous.  Tho 
probability  is  that,  on  this  account,  much  of  the  deeper  explorations 
along  this  channel  will  eventually  be  carried  on  by  means  of  tunnels. 
The  prospects  of  this  mine  have  materially  improved  during  thepast  year. 
We  find  the  returns  for  the  first  quarter  to  amount  to  only  04  tons,  and 
the  gross  yield  to  $1,310.72,  while  those  for  the  quarter  ending  Septem- 
ber 30  are  1,102  tons,  giving  a  gross  yield  of  $48,540.  The  company  have 
purchased  the  Big  Smoky  mill,  and  have  thoroughly  overhauled  it  pre- 
paratory to  working  the  ore  from  the  mine. 

Silver  Wave  is  the  next  mine  south  of  the  last  named.  It  has  been 
explored  to  a  depth  of  170  feet  from  the  surface.  The  vein  of  ore  is 
very  large,  but  generally  too  poor  to  pay.  Some  small  bodies  of  good 
ore  have  been  encountered,  but  not  enough  to  cover  the  expense  of  ex- 
ploration. The  future  of  the  mine  is  not  encouraging.  The  vein  has 
the  usual  north  and  south  course,  and  dips  to  the  east  at  the  same  angle 
as  the  last,  of  which  it  is  a  known  continuation.  Two  hundred  and 
ninety-nine  tons  of  ore  have  been  extracted  and  milled  during  the  pres- 
ent year,  giving  a  gross  yield  of  $10,831.63. 

The  Edgar,  situated  500  feet  south  of  the  last-named  mine,  was  pros- 
pected during  1870,  by  a  perpendicular  shaft,  to  a  depth  of  140  feet,  and 
by  a  drift  rnn  in  30  feet  east  from  the  100-foot  level.  Nothing  was  found, 
however,  to  encourage  further  expense,  but  the  developments  elsewhere 
along  that  line  during  the  past  year  induced  some  parties  to  lease  the 
property.  They  went  to  work  some  time  in  September,  and  have  contin- 
ued the  100  foot-level  40  feet  further  east.  At  a  distance  of  40  fept  from 
the  shaft  they  encountered  a  large  body  of  excellent  ore,  through  which 
they  havecontinued  the  drift  30  feet  without  finding  the  end  in  that  direc- 
tion. Theore,astakenfromthemine,yie]ds850perton.  The  present  yield 
is  10  tons  per  day,  which  can,  without  doubt,  be  increased  to  50  tons 
per  day  when  the  mine  is  properly  opened.  The  vein  appears  to  course 
north  and  south  with  the  usual  easterly  dip.  It  is  impossible  to'  form 
any  estimate  of  the  size  and  importance  of  this  newly  discovered  ore- 
body,  but  it  is  evidently  one  of  the  largest  anddeepest  vet  found  on  Treas- 
ure Hill. 

Portage  is  situated  300  feet  further  south.    A  shaft  was  started  from 
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the  surface  on  the  east  wall  of  the  apar-veiii,  with  the  expectation  of 
flading  the  "  ore-channel,"  which  was  supposed  to  be  there  from  the 
developments  made  further  south.  A  small  quantity  of  low-grade  ore 
was  found  47  feet  from  the  surface,  but  the  property  became  involved  in 
litigation  with  the  Ward  Beecher  Consolidated,  and  work  has  been  sus- 
pended since  September. 

The  Ward  Beecher  Consolidated,  200  feet  south  of  the  last  named, 
had  a  good  body  of  ore  during  the  summer,  bnt  this  is  now  exhausted, 
except  20  feet,  which  are  involvedjia  litigation  with  the  Ward  Beecher 
South.  An  incline  is,  however,  being  sunk  through  a  brecciated  mass 
of  black  spar  and  quartz,  with  fair  indications  of  ore.  Two  thousand 
four  hundred  and  twenty-seven  tons  of  ore  have  been  extracted  and 
worked  during  the  year,  giving  a  gross  yield  of  $61,970.59. 

The  Ward  Beecher  (English  company)  is  situated  next  south,  and  its 
ore-body  connects  with  that  in  the  last-named  mine.  The  Ward 
Beecher  includes  within  its- works  the  Autumn  No.  2,  Eed  Eover,  Mont- 
rose, and  Colfax  locations.  No  description  can  give  any  very  clear  idea 
of  the  underground  workings  of  this  mine.  It  is,  perhaps,  the  best- 
managed  piece  of  mining  property  in  White  Pine  district.  Every  change 
in  the  appearance  of  the  mine,  as  well  as  every  fault  and  slip,  is  carefiilly 
noted  and  taken  advantage  of  in  the  exploitation.  The  Earl  portion  of 
this  mine  was  worked  quite  extensively  and  made  considerable  stir  dur- 
ing the  summer  and  autumn  of  1869,  but  the  ore-body  apparently  gave 
out,  the  mine  was  abandoned,  and  remained  idle  during  the  wJholo  of 
1870  and  until  June  of  the  present  year.  About  the  last  of  that  month 
the  present  owners  commenced  work  in  the  old  Earl  chamber,  and  soon 
discovered  that  a  slip  or  fault  had  occurred,  the  upper  part  of  the  vein 
having  slid  down  the  hill.  A  drift  was  accordingly  started  east  from 
the  old  works,  which  encountei-ed  the  main  ore-body  30  feet  from  the 
starting-point.  This  part  of  the  mine  is  now  known  as  the  Ladies' 
chamber.  The  body  of  ore  in  this  chamber  has  been  opened  by 
shafts  and  drifts  to  a  perpendicular  depth  of  122  feet  from  the  surface ; 
its  greatest  breadth,  as  far  as  known,  is  150  feet  from  east  to  west.  Its 
length  from  the  Autumn  chamber,  with  which  it  connects  on  the  north, 
is  something  over  200  feet,  and  its  southern  limit  has  not  been  found, 
although  a  drift  has  been  extended  from  the  chamber  50  feet  south, 
toward  the  Eisdale  chamber  in  the  North  Aurora  mine.  It  is  scarcely 
probable  that  so  large  an  ore-body  wiU  be  found  to  extend  unbroken 
through  the  600  feet  of  virgin  ground  that  separates  the  two  mines, 
although  it  is  the  general  impression  that  they  will  finally  connect. 

The  broken  and  disturbed  character  of  the  snrface  limestone  fully 
warrants  this  conclusion  j  in  fact,  small  quantities  of  mixed  limestone 
and  ore  have  been  found  in  several  shallow  shafts  sunk  along  the  line. 
But  a  small  portion  of  the  immense  ore-body  exposed  in  this  chamber 
has  been  extracted.  The  open  space  is  70  feet  long,  40  feet  wide,  and 
55  feet  high.  The  Philpotts  chamber  is  situated  between  the  last 
described  and  the  Ward  Beecher  Consolidated,  with  both  of  which  it 
forms  an  ore-connection.  Work  was  commenced  on  this  portion  of  the 
mine  during  the  summer  of  1870,  and  1,331  tons,  giving  a  gross  yield  of 
$35,000,  were  extracted  during  the  last  quarter  of  that  year.  From  the 
IsE  of  January  to  the  1st  of  October  9,706  tons  were  extracted,  giving 
a  gross  yield  of  $490,223.64.  The  ore-body  in  this  chamber  was  35  feet 
ill  thickness  from  east  to  west  and  200  feet  long,  the  greatest  depth 
reached  being  about  116  tfeet  from  the  surface.  The  greater  part  of  the 
deposit  has  been  worked  out  to  that  depth,  but  the  ore  in  the  bottom  of 
the  works  is  as  good  sis  ever,  though  the  body  is  somewhat  narrower 
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than  it  was  nearer  the  surface.  The  ore-body  exposed  in  this  mine,  taken 
in  couDectiwn  with  that  iu  the  Ward  Beecber  Consolidated,  lorms  a  con- 
tinuoas  "  ore-channel,"  about  500  feet  iu  length  from  north  to  south, 
and  the  southern  limit  is  not  yet  found.  Several  thousand  tons  of  ore 
are  broken  and  ready  for  hoisting,  and  the  quantity  exposed  io  the  dif- 
ferent workings  is  enormous;  it  cannot  be  less  than  25,000  tons,  even 
if  the  chimney  should  be  found  to  terminate  in  length  and  depth  within 
10  feet  from  the  present  limits.  The  hoisting  for  this  mine  is  done  by 
means  of  a  20  horse-power  engine,  ajid  the  quantity  delivered  daily  at 
the  surface  is  80  tons. 

The  North  Aurora,  situated  next  south,  was  worked  extensively  during 
1868  and  1869,  but  remained  idle  during  1870,  and  was  supposed  to  be  ex- 
hansted.  The  explorations  of  the  past  summer  have  developed  a  large 
body  of  excellent  ore  only  4  feet  below  the  east  end  of  the  tunnel  be- 
longing to  the  old  works.  This  ore-body  is  situated  about  100  feet  north 
of  the  old  works,  and  has  been  sunk  upon  to  a  depth  of  60  feet  from  the 
surface.  A  driffc  has  be«a  driven  north  through  good  ore  100  feet,  and 
another  east  30  feet,  without  eneounteriug  the  line-wall.  The  quantity 
of  ore  exposed  in  this  chamber  is  estimated  at  15,000  tons.  Seventy  tons 
of  ore  axe  daily  shipped  by  tramway  since  the  Ist  of  November. 

The  South  Aurora,  lying  next  south,  has  been  actively  worked  since 
1868,  and  has  yielded  a  large  quantity  of  ore,  but  it  is  now  apparently 
exhausted.  Prospecting  is,  however,  being  vigorously  prosecuted,  but 
80  far  without  success.  The  greatest  depth  attained  in  this  mine  is  225 
feet  from  the  surface.  The  present  indications  for  deeper  ore-bodies  are 
not  as  favorable  as  might  be  desired.  At  the  greatest  depth  the  mate- 
rial encountered wasbrecciatedlimestoneandsparwithsomequartz.  The 
amount  of  ore  extracted  from  the  South  Aurora  mine  during  the  year 
1871  is  given  by  Mr.  B.  N.  Lilienthal,  the  chemist  of  the  Stanford  Mill, 
where  the  ore  was  worked,  as  6,765^?-^  tons,  which  yielded  $148,804.60 
in  fine  bullion. 

The  mines  above  named  arc  all  supposed  to  be  on  the  great  north  and 
south  ore-channel,  and  form  acontinuoas  chain  of  locations  nearly  one 
milein  length.  From  the  Hidden  Treasure  to  the  South  A urora  there 
are  only  two  noticeable  breaks  in  the  continuity  of  the  ore.  The  ore- 
body  early  found  in  the  Hidden  Treasure  continues  through  the  Silver 
Wave  and  to  the  Edgar,  a  total  distance  of  about  1,000  t^eet.  The  most 
of  this  ore,  however,  is  of  too  low  grade  to  pay  at  present.  Prom  the 
Edgar  south  to  the  Ward  Beecber  Consolidated,  traces  of  ore  have  been 
found  near  the  surfece,  but  the  only  shaft  in  that  distance  has  been  sunk 
only  60  feet,  and  has  probably  stoppedat  least  40  feet  short  of  the  depth 
of  the  main  channel.  The  second  great  ore-body  extends  from  the 
Waid  Beecber  Consolidated  500  feet  south  into  the  north  part  of  the 
JTorth  Aurora  ground.  South  of  this  lie  600  feet  of  nnprospected  ground. 
Several  shallow  shafts,  however,  have  shown  traces  of  ore  near  the  sur- 
face, and  the  prospect  is  good  that  ore  will  be  found  extending  south  to 
the  Eisdale  shaft,  the  locality  of  the  Aurora  deposit.  The  third  and 
last  ore-body  formerly  extended  from  the  Eisdale  shaft  in  the  North 
Aurora  to  the  O'Neil  grade,  a  total  distance  of  600  feet,  but  the  South 
Aurora  seems  now  exhausted. 

The  Eberhai^dt  has  been  but  little  worked  during  the  present  year. 
A  new  prospecting-shaffc  has  been  sunk  to  a  depth  of  180  feet  from  the 
surface,  without  encountering  a  new  ore-body.  Only  oOO  tons  of  ore 
have  been  extracted  from  the  old  works  and  reduced  during  the  year: 

The  Indianapolis  is  situated  800  feet  south  of  the  Eberhardt.  It  has 
one  shaft  80  feet  deep,  and  a  drift  from  the  bottom  15  feet  east  in  low- 
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grjide  ore.  A  drift  has  also  been  run  20  feet  east  at  a  depth  of  30 
feet,  and  another  north  CO  feetfrom  the  same  level,  all  in  ore  worth  $25 
per  ton. 

The  Sharp  mine  was  discovered  in  February  last,  while  gradiiifr  the 
foundation  for  station  20  on  the  tramway.  Several  tons  of  good  ore 
lijive  been  mined,  but  the  title  is  disputed,  an^  the  propert^f  will  prob- 
ably have  to  lie  idle  for  some  time. 

i'he  Grant  and  Colfax  and  liureka  have  been  worked  but  little  dur- 
ing the  year.     Very  extensive  bodies  of  low-grade  ore  are  exposed. 

I'lic  Bourbon  has  been  worked  most  of  the  year  on  lease.  It  was 
sold  early  iu  the  summer  to  a  company  located  at  Erie,  Pennsylvania. 

The  Genesee  has  been  worked  to  a  depth  of  nearly  200  feet  from  the 
surface.    The  shaft  is  still  sinking. 

The  Noonday  has  one  shaft  140  feet  deep,  in  which  the  owners  claim 
to  have  encountered  a  well-defined  vein  of  ore,  8  feet  thick. 

The  Iceberg,  south,  is  yielding  considerable  ore  at  a  depth  of  30  feet 
from  the  suri'ace. 

The  General  Lee  has  yielded  some  good  ore  during  the  year. 

The  Pocatillo  has  a  tunnel  running  west  on  a  vertical  vein.  It  is  in 
about  300  tfeet  toward  the  Ward  Beecber. 

The  Virginia  has  been  worked  during  most  of  the  season,  and  287 
tons  of  ore,  giving  a  gross  yield  of  $14,523,  have  been  extracted. 

From  the  Silver  Plate,  situated  northwest  of  Hamilton,  115  tons,  giv- 
ing a  gross  yield  of  $4,708.33,  have  been  extracted  aud  reduced  during 
the  year. 

The  Great  Western,  situated  west  of  .the  Eberhardt,  is  owned  by  an 
English  company,  who  have  sunk  two  shafts,  80  feet  deep,  in  limestone, 
-with  the  vain  hope  of  finding  the  west  extension  of  the  Eberhardt  ore- 
body. 

The  Caspian  has  an  incline  190  feet  deep,  a  drift  west  from  the  bot- 
tom of  the  incline  60  feet,  and  one  40  feet  in  spar,  with  some  quartz. 
The  owners  are  still  driving  west  toward  the  summit  of  Treasure  Hill. 

The  Asbuiy,  situated  in  the  caEon  east  of  the  Eberhardt  mine,  has  a 
tunnel  400  I'eet  in  length.  The  main  tunnel  is  under  contract  to  be  run 
west  100  feet  further;  there  are  also  two  cross-drifts  of  100  feet  each  in 
length  to  be  run. 

The  Featherstone  is  situated  west  of  Hamilton.  It  has  been  worked 
considerably  during  the  year.  Only  30^  tons  of  ore,  giving  a  gross 
yield  of  $1,005.50,  have,  however,  b*n  extracted. 

The  Blair  and  Banner,  Mahogany  Cafion,  has  been  worked  on  lease 
duriug  most  of  the  year.  It  has  yielded  173J  tons  of  ore,  worth 
$11,SS1.40. 

In  the  Glazier  a  good  body  of  fair  ore  has  been  exposed  during  the 
year.     Work  is  suspended  for  the  present. 

The  Caroline,  Mount  Ophir,  has  been  worked  quite  extensively,  and 
partly  on  lease.  The  vein  is  small,  seldom  exceeding  one  foot  in  thick- 
ness, but  contains  exceedingly  rich  ore,  which  is,  however,  refractory. 
The  course  of  the  ore-channel  is  north  and  south,  and  it  apppars  to 
stand  vertically. 

A  late  communication  of  Mr.  Brown  informs  me  that  there  is  but 
little  that  is  worthy  of  note  in  mining  aftMrs  since  he  sent  his  report 
in  November.  The  unusually  severe  weather  experienced  ever  since  the 
20th  of  December  had  almost  wholly  suspended  mining  operations,  A 
limited  amount  of  prospecting  work  had,  however,  been  carried  on  in 
localities  where  the  conditions  were  favorable,  and  some  new  bodies  of 
good  ore  had  been  brought  to  light. 
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The  most  important  developments  had  been  made  in  the  Silver  Plate 
mine,  situated  about  one  mile  northwest  of  Hamilton,  iu  the  low  foot- 
hills, a  short  distance  east  of  the  Truekee  mine.  The  formation  iu  this 
locality  bears  a  strong  resemblance  to  that  near  the  Hidden  Treasure, 
Sheboygan,  and  other  mines  at  the  north  end  of  Treasure  Hill.  The  om 
is  found  lyiny  between  a  limestone  foot- wall  and  a  alate  or  shale  hanging- 
wall.  Both  walls  are  smooth  and  well  defined,  and  lightly  striated.  The 
deposit  has  the  appearance  of  being  a  sheet  deposit,  but  probably  further 
developments  will  disprove  the  theory,  as  it  has  in  all  the  mines  on  the 
hill  occupying  a  corresponding  position.  The  ore-body  exposed  iu  the 
present  workings  is  something  over  XOO  feet  in  length,  and  from  4  to  7 
feet  in  thickness,  most  of  it  of  very  Mr  grade,  75  tons  lately  milled 
having  yielded  at  the  rate  of  $80  per  ton. 

A  new  and  apparently  large  body  of  excellent  ore  has  recently  been 
encountered  in  the  Ward  Beecher  Consolidated,  30  feet  east  of  the  old 
works  and  at  a  slightly  increased  depth. 

Ward  Beecher  South  has  materially  improved  during  the  last  month. 
A  new  chamber  has  been  opened  100  feet  south  of  the  Ladies'  chamber. 
Its  present  dimensions  are  60  feet  in  length  by  30  feet  in  width  and  40 
feetiu  height.  The  ore-body  developed  in  this  mine,  taken  in  connection 
with  the  Earl  and  Ward  Beecher  Consolidated,  of  which  it  forms  a  pait, 
shows  a  continuous  ore-channel  over  700  in  length,  by  an  average  thick- 
ness of  about  60  feet,  depth  unknown,  at  160  feet  perpendicularly  from 
the  surface.  This  is  the  greatest  depth  yet  attained.  The  ore  yields  as 
well  as  nearer  tothesurface,  and  &om  appearances  may  continue  in  that 
direction  indefinitely.  This  deposit  haa  yielded  something  over  25,000 
tons  of  ore  since  it  was  first  discovered  in  the  Earl  chamber,  of  an 
average  value  of  something  over  $40  per  ton,  or,  in  round  numbers, 
$1,000,000.    The  present  yield  is  50  tons  of  |50  ore  daily. 

The  Aurora  North  has  developed  the  finest  body  of  ore  at  present 
worked  in  the  distiict.  The  mill  assay  for  the  last  month  has  run  from 
$78  per  ton  to  $128 ;  present  yield  40  tons  per  day ;  greatest  depth  at- 
tained in  ore,  73  teet.  The  ore  from  the  two  last-named  mines  is  trans- 
ported to  the  mill  by  tramway  at  a  cost  of  65  cents  per  ton.  The  cost 
of  mining  per  ton  is  estimated  at  $7  and  milling  at  $8. 

I  have  been  furnished  with  the  following  detailed  description  of  the 
Stanford  Mill,  and  with  an  account  of  the  mode  of  working,  and  the 
results  obtained  up  to  the  middle  of  November,  by  Mr.  B.  N.  Liiienthal, 
the  chemist  of  the  establishment. 

The  30-stamp  Stanford  Mill,  designed  and  built  under  the  super- 
vision of  William  H.  Patton,  esq.,in  1869,  at  Eberhardt  City,  White  Pine 
County,  Nevada,  consists  of  one  main  building,  58  by  164  feet,  to  which 
the  engine  and  boiler  building  in  the  shape  of  an  L,  or  a  wing  38  by  42 
feet,  is  attached. 

The  main  building  is  subdivided  as  follows : 

58  by  24  feet,  ore-house. 

58  by  16  feet,  drying-room. 

58  by  48  feet,  battery-room. 

58  by  60  feet,  pan-room. 

58  by  16  feet,  retort  and  melting  room. 

The  fall  of  the  mill  between  damp-boards  and  tail-race  is  44  feet, 
divided  as  follows : 

8   feet  between  dump-boards  and  ore-house  floor. 
8   feet  between  ore-house  floor  and  drier. 
2J  feet  between  drier-battery  and  floor. 

13|  feet  between  battery  and  pan-room  floors. 
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12    feet  between  pan-room  floor  and  tail-raiie, 
44   feet,  total  fall. 

The  wing  is  subdivided  as  follows : 

42  \>y  l(i  feet,  engine-room ; 

42  by  22  feet,  boiler-room ; 
and  is  built  so  as  to  bring  the  cranli-shafb  of  the  engine  level  with  the 
cam-shaft. 

The  ore-house  has  a  capacity  of  350  tons  when  filled  to  the  level  of 
the  dump-boards.  There  is  a  niche  8  by  10  feet  in  the  center  of  its  lower 
side  for  a  Varney  and  Itix  rocii-breaker,  the  mouth  of  which  is  level  with 
the  ore-house  floor.  The  tkier,  53  by  10  feet,  is  divided  into  two  equal 
portions,  having  each  its  own  fire-place  (6  by  2  feet  in  the  clear) 
and  chimney.  Each  has  four  flues,  built  of  common  brick,  which  are 
covered  over  with  cast-iron  plates,  36  by  30  by  ^  inches,  joined  at 
their  ends  by  eountersuuk  bolts  and  flanges.  The  straight  dry-crushing 
battery  of  thirty  stamps  is  divided  into  sis  batteries,  each  pair  having 
one  cam-shaft  in  common.  The  batteiy  is  a  knee  one,  and  has  nothing 
peculiar  in  its  construction.  The  stems  are  of  3-inch  turned  iron,  placed 
10  inches  from  centers,  and  weigh  750  pounds  mounted,  via : 

Stem 286 

Boss 230 

Shoe 120 

Tappet :. 114 

Total  weight 750 

The  batteries  make  98  drops  of  8  inches  per  minute,  and  discharge 
on  both  sides,  the  stamps  rising  in  the  order  1,  4,  2,  5,  3.  The  screens 
have  an  inclination  of  13  degrees  irom  the  perpendicular.  No.  40  (1,600 
meshes  to  the  square  inch)  being  used  on  the  front  and  No.  30  wire 
screen  on  the  back  side.  The  batteries  are  fed  by  C.  P.  Stanford's  self- 
i'eeder,  which  does  its  work  satisfactorily.  Double-armed  cams  are  in 
use,  constructed  after  an  evolute  of  a  circle,  the  distance  between  cen- 
ters of  cam-shaft  and  stem  being  4j^jj  inches. 

When  a  stamp  drops  98  times  per  minute,  the  time  during  which  one 
rises,  drous,  and  is  at  rest,  is — 

(  =  ^  =  0.612  second. 

The  time  (fj  of  rising,  by  construction  is  *i=0.2C3  second, 
The  time  (/a)  required  in  i'alling  S  inches  is — 


=  Vf=VlalT=»-=<'*-"°<'' 


'  32.1Wi 

showing  the  time  (fj)  of  rest  to  be 

(3  =  t  -  (t,  +  ti)  =  0.612  -  (0.263  +  0.204)  =  0.145  second. 

Rittinger,  in  his  AufbereiEungskunde,  gives  as  an  empirical  rule  that 
the  stamp  requires  0.2  second  rest.  But  the  friction  in  a  Oalifornia  bat- 
tery is  less  than  in  a  German  onCi 

In  addition,  we  find,  by  construction,  that  at  the  instant  the  stamp 
touches  the  mortar,  the  highest  point  of  the  ascending  cam  is  3|  inches 
below  the  tappet,  allowing  a  sufficient  modulus  of  satety. 
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The  theoretical  liorse-poiver  required  by  the  battery,  ivhcu  nuilviug 
98  drops  of  8  inches  per  minute  is,  calling — 

n  =   98  =  unmber  of  drops  per  minute, 
ic  =  750  =  weight  of  a  stump  iu  iioniiils, 
7(  =     ^  =  drop  iu  feet, 
m  =    30  =  number  of  stamps, 


.  98  X  750  X  t  X  30  ^ 


44.54  horse-power. 


33000  33000 

Fifty-five  tons  of  ore  per  dstyfor  thirty-oue  successive  days  is  the  best 
record  of  tlie  battlry ;  and  fortj'-six  tons  of  ore  per  day  for  fifty-four 
eoccessive  days  is  the.  worst  record.  (The  stems  had  been  worn' so  tis 
to  prevent  the  proper  fitting  of  the  guides.)  In  the  first  case  we  find 
that  one  horsepower  per  twenty -four  hours  crushes — 

X  =  -P-^ --  =  1.235  tons. 
44.54 
In  the  second  case — 

ail  =  4^  ^  1-033  tons. 
44.04 

A  set  of  shoes  and  dies  lasts  about  five  months,  and  a  set  of  cams 
about  fifteen  months.  The  pans  are  placed  at  right  angles  to  the  bat- 
tery, in  two  rows  of  eight  each,  15  inches  below  the  level  of  the  pan-room 
floor.  They  are  the  common  flat-bottom  pans,  with  steam  chamber, 
buflt  by  H.  J.  Booth  &  Co.,  4J  feet  in  diaineter,  32  inches  deep, 
making  57  revolutions  per  minute,  and  holding  25  cwt.  of  dry  pulp, 
five  feet  lower,  to  each  two  pans.  Is  placed  one  Belden  settler,  with 
wooden  shoes,  7^  feet  in  diameter,  2J  feet  deep,  making  11  revolutions 
per  minute,  and  discharging  the  amalgam  through  a  siphon.  The  settlers 
have  each  four  plugs  placed  respectively  6, 12, 17,  and  22  inches  from 
the  top.  Tholowest  plug  is  only  removed  during  the  clean-up.  Five  and 
a  half  feet  lower  are  the  agitators,  one  to  each  two  settlers,  6J  feet  in 
diameter,  2J  feet  deep,  making  17  revolutions  per  minute.  They  dis- 
charge into  the  tail-race,  and  can  be  run  down  by  means  of  plugs.  Two 
Knox  pans,  4  feet  in  diameter,  are  used  to  clean  the  amalgam.  There 
are  four  retorts,  14  inches  in  diameter  and  6  feet  long,  each  set  in  a  fur- 
nace separate  and  independent  from  all  the  rest.  Each  of  the  two  melt- 
ing-furnaces is  capable  of  holding  a  TSo,  50  graphite  crucible.  A  set  of 
pan-shoes  and  dies  lasts  about  four  months. 

The  machinery  is  driven  by  a  140  nominal  horse-power  horizontal  en- 
gine furnished  with  Scott  &  Eckart's  governor  and  cut-off',  buOt  by  H.  J, 
Booth  &  Co.,  San  Francisco,  who  also  constructed  all  of  tlie  other  ma- 
chinery of  the  mill.  Steam  is  famished  by  three  tubular  boilers,  52 
inches  in  diameter,  10  feet  long,  and  each  containing  51  3-inch  tubes. 
The  boilers  are  iu  one  bank,  with  no  dividing  walls. 

The  ore  is  principally  chloride  of  eiiver  in  silicified  limestone.  An 
analysis  of  an  average  of  South  Aurora  pulp,  worked  during  six 
mouths,  gives  the  following  composition : 


SiO, 

= 

49.600 

CnOCo, 

= 

48.808 

FfeO, 

= 

0.600 

A1,0, 

0.400 

MgO 

= 

A  trace 

AgCl 

^= 

0.102 

IfO 

= 

0.400 
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The  ore  is  hauled  to  the  mill  by  teams  and  unloaded  on  the  dumping- 
floor,  where  it  drops  8  feet  into  the  ore-house.  Thence  it  passes  through 
the  hreaker,  where  it  is  reduced  to  egg-size,  caught  in  an  apron,  and 
then  distributed  over  the  drier  by  means  of  wheelbarrows.  Here  it  is 
turned  until  it  is  dry,  then  shoveled  into  wheelbarrows,  and  emptied 
into  the  hopi>era  of  the  self-feeders.  The  ore  leaves  the  battery  as  very 
Hue  pulp,  a  mechanical  analysis  giving : 

Water 0.400 

Metallic  iron 0.006 

Silver 0.145 

Eemained  on  No,  40  sieve 0.025 

Remained  on  No.  CO  sieve 1.978 

Eemained  on  No.  100  sieve 16.150 

Passed  No.  100  sieve S1.296 

100.000 

As  the  pulp  is  discharged  from  the  battery  it  is  caught  in  ears,  which, 
when  full,  are  run  out,  weighed,  and  charged  into  the  pans  in  quanti- 
ties of  20  to  25  cwt.,  according  to  the  rapidity  with  which  the  battery 
i'amishes  it. 

Metlu>d  employed  in  working  the  ore. — The  pans  to  be  charged  are  filled 
partly  with  water;  the  pulp,  30  pounds  of  salt,  and  J  pound  of  commer- 
cial cyanide  of  potassium,  fcontaining  55  per  cent.  K  Cy,  c.  p.,)  to  each 
part,  are  added ;  the  whole  is  thinned  down  to  the  necessary  consistency 
with  water.  (When  the  shoes  and  dies  are  new,  about  200  pounds  of 
amalgam  and  quicksilver  remain  undischarged  in  the  pan.) 

Tlje  mnller  is  then  let  down  and  left  to  grind  for  four  and  a  half 
hours,  theu  250  pounds  of  quicksilver  are  added,  and  the  grinding  is 
continued  for  one  hour.  The  muller  is  then  raised  so  as  to  give  the 
amalgam  a  chance  to  collect.  Seven  and  a  half  hours  after  charging, 
sixty  pounds  of  quicksilver  are  added,  and  the  mass  is  thinned  down 
with  water.  Eight  hours  after  charghig,  the  contents  are  run  off  into 
the  settler,  and  the  pan  is  ready  for  a  new  charge.  Should,  at  any  time 
dnring  the  charge,  the  quicksilver  appear  in  bad  condition,  it  is  reme- 
died by  adding  a  small  piece  of  cyanide  of  potassium. 

The  settler  receives  the  contents  of  two  pans,  and  all  the  additional 
water  it  will  hold.  The  aims  are  kept  revolving,  the  amalgam  sinks  to 
the  bottom,  collects  at  the  siphon,  and  escapes  through  it  into  a  tub. 
Six  hours  afterward  the  first  plug  is  drawn,  and  a  stream  of  water  turned 
into  the  settler,  the  surplus,  with  the  suspended  sands,  escaping  into  the 
agitator.  Seven  to  seven  and  a  half  hours  after  the  settler  receives 
the  charge,  the  second  and  third  plugs,  respectively,  are  drawn.  The 
settlers  are  cleansed  of  the  deposited  sands  every  forty-eight  hours. 
They  are  recharged  in  the  pans  with  the  pulp.  The  agitators  receive 
the  tailings  from  the  settlers.  They  pass  merely  through  these,  so  that 
the  suspended  sands  and  amalgam  may  have  an  opportunity  to  settle. 
A  small  stream  of  water  runs  continually  into  the  agitator.  The  remain- 
der run  through  the  tail-race  to  the  tailings-pile,  where  they  are  settled. 
The  agitators  are,  once  in  twenty -four  hours,  relieved  of  the  deposited 
sands  which  are  recharged  into  the  pans.  These  sands  usually  assay 
50  per  cent,  of  the  ore-value. 

The  amalgam  which  passes  through  the  siphons  of  the  settlors  is 
strained  through  No.  5  canvas  strainers,  and  then  carried  to  the  clean- 
ing-pans. There  it  is  diluted  with  quicksilver  and  water,  and  a  small 
piece  of  cyanide  of  potassium  is  added,  stream  is  turned  on,  and  the  muller 
H.  Ex.  211 13 
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is  allowed  to  revolve  for  a  few  hours.    If  any  iron  sliows  itself,  it  is  re- 
moved with  a  magnet,  and  then  the  amalgam  is  strained  as  dry  as 


When  1,000  to  l,liOO  pounds  of  amalgam  have  accumulated,  it  is 
ietorte<l  and  melted  in  the  usual  manner. 

Sampling. — Every  half  hour  the  sampler  goes  around  the  battery, 
catching  some  of  the  pulp  as  it  falls  into  the  cars.  This  is  placed  in 
a  box,  the  contents  of  which  are  thoroughly  mixed  every  twelve  hours, 
From  this  an  average  sample  is  taken,  which  is  assayed.  The  tailings- 
sample  is  taken  from  the  agitator  half  an  hour  after  the  second  plug  is 
drawn  from  the  settler,  dried,  and  assayed,  and  if  it  shows  over  20  per 
cent,  of  the  palp-assay,  the  ore  is  not  amalgamating  well,  which  must  be 
remedied. 

The  work  of  the  mill  during  the  past  year  can  be  seen  from  the  follow- 
ing table : 


January  17  to  Feliruary  17.  ..I 

MaylW  May  31 

July  6  to  Augast  3 

August  0  to  Septeinloer  6 

September  20  to  November  13. 


156,202  47 
35,972  SO 
42,797  34 
64,733  63 


S™^  of  mine. 

of  Ion* 

Po„n.. 

0,..,U1 

Eemarku, 

9 

13 
1,750 

KJ 

61 
15 

1,S70 

'i;6o6' 

600 
1,500 

1,000 

600 
I^OOO 

$95,7M70 
33,033  159 
1,5TU00 

7ftJ5e 
1,047  58 

300  35 

'446  80 
MS  97 

'337  50 

'■|i 

1,959  30 
3|592  00 

atnelllnjr  ore, 

B».el«ng. 

Smelting. 

Smelting. 

'■S'- 
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Conntu  aasessor'e  reliirns  of  ore  worl(ed  in  White  P'me  district,  ^c. — Continued. 


NaniBofmlno. 

Nnmbe. 

p..... 

Cross  yield. 

„„.*. 

S3 

la 

■1 

J.  MO 

IpMO 
500 

1,930 
1,000 

Il[a74  SO 

a,  005  30 

III 

596  37 

Smelling. 

Smelting, 

Smelting. 

'e  Pine  district  diinni)  tlie  quarter  eliding  Jane 


Name  Of  .me. 

""JZ^ 

Pounds. 

Gross  ylsW. 

R^ark. 

96 

so 

B9 
14 

ai 

17 

60 
16 
IS 

It 

1,307 
"I'OQO' 

""aio" 

95 

560 

1,000 
1.000 

is 

'soo 

775 

1133,983  fi7 
^576  00 
3,8^47 
1.350  94 

10,439  63 
''533  00 

aisoo 

1,600  00 

545  63 
3,e09^ 
1,336  40 

'aWKIO 

1,599  ra 

133  60 
3,360  55 

*ii 

3,010  (10 

714  45 
l,707g 

Smelting. 

SBlelting. 

Smelting. 

Smelting. 
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Same  of  Bins. 

NnmbM 

Ponnds. 

Gross  yfaW, 

H.™... 

37 
S,4^ 

758 
55 

1,000 

'i,'35a* 

1,750 

'■j,'ono' 

1,5M 
300 

I'OOB 
1,^5 

450  00 
'213  37 

S3,  III 

111 

1,808  75 
545  79 

■  'M 

l«0  00 
129  80 

DO. 

Smeltoe. 

i 

SmelUTie. 

Eofractory. 

SmeUlDg. 

Assessor's  rejiort  of  ore  worJced  « 


N..eof™,„.. 

^Tm 

Po^nO. 

Gross  jisld. 

Boo..r.„ 

3,889 
^233 

62 

1,540 
■"i,'568' 

i;429 

"■i,*oo6' 
i;49a 

'438 

lUoo 

$1,113,363  68 

1,62177 
451  00 

''iii 

415  37 
192  00 

749  35 

1,425  00 
'329  43 

304  78 
664  75 

S»-..l«g. 

Refraclory. 

Smelting. 

Smeltiiig. 

Do. 

30 
13 

s^m.,. 
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AesesBor'e  ngwr*  of  ore  wwked  ia  Wbik  Pine  HiatHct,  ^-c— Continueil. 


««»eofoa.e. 

Kt 

Po^d. 

Gross  yield. 

Ee..r.. 

rial 

1 

1,134 

aau 

1,302 

i.m 

"i'.'m 
i,ai8 

54 

i;«8 

765  78 

aefiae 

1,  017  50 
353  30 

362  73 

436  as 
i,oaa  63 

359  19 
31181 

1,333 

SraeltinB. 

Nsme  of  mloe. 

rfSn" 

p™» 

Gross  yield. 

K...t., 

3,914 

10 
330 

1,550 

1,7^ 
1,800 

1.760 

$9,470  46 
13h!  751  51 

■ssaeo 

935  14 

a00  56 

13,10193 
408  00 
1,334  64 

VMM 

1.149  55 

455  84 

440  00 
!ffil38 

Smelling. 

Smelllfig. 

87 

Sm|11[.^(. 

1 

Smoltii^ 
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Asaessoi^a  repor   of  ore  worHd  in  Wliik  Fine  district,  ^c. — Continued. 


»...,„■... 

^fS'n^ 

Poauds. 

OroiByifild. 

1^^.^. 

i 

36 
1,457 

1,331 
1,839 

64116 

l,6Sl  75 
409  50 

3,2i0  90 

Slieboygan 

Eef^toi^. 

Smedlng. 

K™=of.in«. 

T«. 

Pounds 

Brora  j.i=ld 

^.°;xr" 

Ren,,... 

A 

1 

l,Mi 

l;i 

'363 

i,3ao 

BOO 

i,ouj 

i:| 

"i,m 

1,4D5 

"i;m 

!;i 
t| 

""aw' 

I,S46 

lis 

s,ma5 

199  35 

5,366  00 

4,875  00 
1,346  50 

3.194  80 

ill 

1,310  72 
17100 

alow  44 

4,W6  34 
1>8  12 
4,350  00 

u; 649  98 
9B,485S5 

$14,754  45 
2,775  5U 

•■ii 

35  00 

KM  75 

'soooo 

8^2  50 

Tall-mgi. 

30  00 

1,2(» 
234 

100  00 

795  00 

100  00 

TBiltegt 

^.X 

Ore  rf  fractory. 

Treoanw  HiU  JEnins  md  MelttagCo. 

Eelractorj'. 

1,133  86 
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Staleme  t  of  o  e    oTle }  dtnrg  tite  quarter  ending  Jane  30,  1871. 


™. 

PoundB. 

o„-. 

, 

619 

¥ai4ee 

,s 

lt^_ 

i«|mm 

i 

3 

1300 

1,  lUl  45 

,.,l 

iS 

44B 

"% 

"^ 

MaabattBn  Hill 
Metropalitiin  Mill 


a  pagnreHn  Mains  an 


550  73 
109  OB 


330  80 

"'ms'm' 


e  iriorJed  I  n  g  ilie  qaarler  ending  September  30,1871. 


,„„.... 

Tons 

P.... 

6.,. 

... 

H™«rk8. 

n 

1000 

^BOOO 

Smoky  Mil 

5 

9ir 

KelVootory. 

Daisy 

EHSt  Sheboygan 

231.680  33 

99  4M  W 

Do 

br-"'" 

"S 

1,491  34 

Pi.rmoi,ldi=M=t. 

SbobiMlll 

1  jOO 

844  00 

1  171 

Ward  Beocher  Conso  idol  d 

-" 

56,  103  04 
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Nanio  of  mine. 

^n«°' 

p™.a. 

Gross  yield. 

,...„».. 

m 

3.0T5 

1,001) 
■"i;Bo6 

1,500 

i;soo 

l.SIXI 

$5,10100 
I«,643  00 

12.790  87 

^n»9  80 

1|i 

in,  105  91 

0,370  00 
32, 577  00 

i;  000  00 

Tl«liBg». 

TulUDgs. 

Tsilinss. 

Ora  ]jurchafea. 

NEW   DISTRICTS  IN  EASTEEN  NEVADA. 

Several  new  niining  districts  have  attracted  attention  during  the  year, 
bnt  little  has  been  done  in  these  as  yet  beyond  the  location  of  claims  and 
preliminary  testing  of  the  ores.  Mr.  A.  J.  Brown,  who  has  visited  these 
districts,  sends  ine  the  following  report : 

The  Sckell  Greek  mines  are  situated  in  the  Schell  Creek  range  of  mount- 
ains, about  seventy-five  miles  northeast  of  White  Pine  district,  and 
eighty  miltjs  south  of  Toano,  the  nearest  station  on  the  Central  Pacific 
Railroad.  The  first  discoveries  of  nrineral-bearing  lodes  were  made  in  the 
early  part  of  June,  1871,  about  four  miles  north  of  the  SchellOreek  station 
on  the  old  overland  stage-road,  and  the  Schell  Creek  mining  district  was 
organized.  The  formation  containing  the  ledges  is  dolomite,  overlying 
granite.  The  strata  are  very  near  horizontal  in  this  part  of  the  district, 
having  a  slight  dip  of  only  (J  or  8  degrees  to  the  east,  which  is  evidently 
caused  by  the  eruption  of  masses  and  dikes  of  the  rocks  at  the  western 
base  of  the  range.  The  dolomite  appears  to  be  entirely  destitute  of 
organic  remains. 

Very  few  of  the  mines  are  at  all  developed,  but  what  little  has  been 
done  has  proved  highly  encouraging  for  their  future  value. 

The  McMahon  ledge  is  situated  low  down,  near  the  west  base  of  the 
range,  and  veryeonvenientforcheap  working.  The  croppings  are  about 
1,000  feet  iu  length  and  14  feet  in  thickness,  and  lie  entirely  in  dolomite. 
The  ledge  is  opened  by  a  surface  cut,  exposing  a  face  of  ore,  20  feet  iu 
length  by  8  inches  thickness,  that  will  average  $75  per  ton,  A  tew  tons  of 
assorted  ore,  worked  at  the  Big  Smoky  Mill,  Hamilton,  yielded  $360  per 
ton.  The  gangue  in  this  vein  is  principally  quartz,  intermixed  with  a 
small  quantity  of  calc-spar.  The  ore  is  mostly  silver-copper  glance 
or  stromeyerite,  but  black  sulphurets,  horn-silver,  and  some  native  silver 
occur  also. 

The  Woodbum  is  sitoated  about  300  yards  above  the  McMahon,  and 
near  the  summit  of  the  range.  This  is  a  parallel  vein,  and  is  also  incased 
m  dolomite,  the  ore  and  gangue  being  similai'  to  the  last  named.  In 
fact,  all  the  ledges  situated  wholly  in  the  dolomite  contain  ore  of  the 
same  character,  and  difffer  fiom  the  main  mineial  belt  in  containing  a 
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considerable  percentage  of  copper,  while  the  main  helt  is  absolately  free 
from  any  base  metal  except  a  slight  trace  of  antimony.  The  Woodburn 
crops  to  the  surface  for  a  distance  of  200  feet,  and  shows  good  ore  the 
whole  length.  The  thickness  of  the  vein  is  8  feet;  it  is  opened  by  a 
surface  cut,  from  which  several  tons  of  ore  have  been  taken  that  will 
work  well  into  the  hundreds. 

The  Summit  is  situated  half  a  mile  north  of  the  Woodbum,  and  hag 
the  appearance  of  being  a  layer  or  "  shut  vein."  The  foot  wall  is  dolo- 
mite, and  the  hanging-wall  a  thiu  bed  of  argillaceous  shale  underlying 
quartzite.  Its  dip  and  strike  correspond  with  the  strata  of  the  country- 
rock.  The  croppings  are  600  feet  in  length  and  50  feet  in  thickness.  The 
ore  is  almost  entirely  black  sulpburet,  very  evenly  distributed  througha 
qnartzose  gangue.  Some  of  the  ore  is  very  rich  in  silver,  and  assays  of 
it  run  high  into  the  thousands.  One  tonof  ore  workedattheBig  Smoky 
Mill  yielded  $395  per  ton,  but  the  average  of  the  vein  is  probably  not 
over '$50,  and  not  over  one-flfth  of  the  whole  vein  can  be  worked  at  a 
profit. 

There  are  several  other  promising  mines  in  this  part  of  the  district, 
but  as  nothing  has  been  done  toward  their  development,  wecan  form  no 
estimate  of  their  character  or  importance. 

The  Queen  Spring  mines  are  situated  three  miles  south  of  the  over- 
land road,  and  are  separated  from  the  TSotth  Shell  Creek  mines  by  a 
bill  of  porphyry  three  miles  in  length.  This  hill  is  traversed  by  dikes 
of  greenstone  and  greenstone-porphyry,  but  no  mineral-bearing  lodes 
have  been  discovered  on  it.  On  the  next  hill  south  of  the  porphyry 
the  dolomite  again  makes  its  appearance,  and  with  it  an  immense  guiirtz 
outcrop,  one  and  a  half  miles  in  length,  and  from  50  to  150  feet  in  thick- 
ness. The  dolomite  occupies  here  the  east  side  of  the  range  from  the 
base  to  the  summit,  and  dips  to  the  west  at  an  angle  of  about  25 
degrees.  It  forms  the  foot-wall  of  the  main  vein  or  belt,  the  hanging- 
wall  being  qnartzite.  The  vein  here  has  the  same  general  character  as 
the  Summit,  before  described.  The  mineral  combinations,  as  well 
as  the  quartz- gangue,  are  identical,  and  its  position  in  regard  to  the 
dolomite  is  the  same.  . 

The  Gem,  situated  at  the  extreme  north  end  of  the  belt,  is  the  oldest 
location  in  this  part  of  the  district.  It  is  opened  by  a  surface  cut  20 
feet  iu  length,  exposing  a  good  body  of  milling  ore. 

Silver  Chariot  is  opened  hy  a  shaft  20  feet  iu  depth  in  a  mass  of  high- 
grade  ore.  A  few  tons  milled  yielded  $188  per  ton.  About  25  tons  of 
the  same  class  are  on  the  dump. 

El  Capitau  ia  located  on  a  mass  of  croppings  600  feet  in  length,  60 
feet  in  breadth,  and  30  feet  high.  Little  work  has  been  done,  but 
samples  broken  from  the  croppings  assay  from  $20  to  over  a  hundred 
per  ton,  and  there  are  probably  several  thousand  tons  of  fair  milling  ore 
in  the  outcrop  alone.  , 

The  Sweepstakes  is  opened  by  a  shaft  15  feet  in  depth,  all  m  good 
millbig  ore.    A  hundred  tons  now  on  the  dump  will  work  $70  per  ton. 

The  Excelsior  is  openetl  by  a  surface  cut.    A  good  face  of  ore  is  in 

The  War  Horse  is  opened  hy  a  shaft  30  feet  deep,  and  by  a  drift  which 
is  50  feet  in  on  the  vein.    The  ore  is  mostly  low  grade. 

On  the  Fairy  Bell  there  is  fio  work  done  as  yet,  but  a  mass  of  crop- 
pings 10  feet  thick  and  50  feet  in  lengtli.    Prospects  very  well. 

The  J^utmeg  is  opened  on  the  surface  by  a  cut  60  feet  in  length  and  8 
feet  deep,  showing  good  ore  everywhere.    A  shaft  is  sunk  12  feet  in  a 
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bodT  of  black  sulpliuret  ore.  Two  hundred  toDS  on  the  dump  are  worth 
$80  per  ton. 

On  the  Stonn  ledge  but  little  work  has  been  done,  but  there  is  some 
ore  of  good  quality  on  the  dump  and  in  sight  in  the  outcrop. 

All  these  mines  are  located  on  the  main  belt,  and  yield  sulphnrets  and 
bom-silver  ores.    There  are  slight  traces  of  copper,  but  no  lead-ores. 

Silver  Queen  lies  to  the  east  of  the  main  belt,  and  is  iuca^d  in  dolo- 
mite. The  vein  is  8  feet  thick,  the  ore  is  stromejerite,  with  scales  of 
native  and  horn-silver. 

The  San  Pranciaco,  iiicased  as  the  last,  carries  the  same  ore.  The 
vein  is  10  feet  thick,  and  opened  by  a  surface  cut,  exposing  a  large  body 
of  good  ore. 

The  Le  Bross  has  dolomite  casing,  lies  near  the  main  belt,  and  the  ore 
partakes  of  the  character  of  both  the  above-mentioned  systems  of  veins. 
It  is  oi>ened  by  a  short  tnnuel,  20  feet  in  length.  A  few  tons  of  good  ore 
are  on  the  dump,  some  of  which  yielded  $05  per  ton  at  Big  Smoky 
Mill. 

South  of  the  Nutmeg  mine  the  dolomite  is  gradually  replaced  by  a 
dark-colored  calcareous  shale,  and  the  main  belt  becomes  poorer  on  the 
surface.  Nevertheless  the  whole  ground  is  located,  and  may  possibly 
improve  when  developed.  Several  welldoflned  veins  have  been  discov- 
ered near  the  eastern  base  of  the  range,  about  four  miles  south  of  Queen 
Springs.  These  veins  are  found  partly  in  a  highly  siliceous,  stratified 
rock,  and  partly  in  the  limestone  near  it.  They  crop  out  boldly  for  a 
distance,  varying  from  1,000  to  4,000  feet  in  length,  but  all  correspond 
with  the  strata  of  the  country-rock  in  dip  and  strike. 

The  Home  Ticket  is  the  oldest  location-in  this  part  of  the  district,  and 
has  been  worked  quite  extensively,  developing  a  good  body  of  ore,  5  feet 
in  thickness,  and  worth  $75  per  ton. 

The  Austin  ledge  is  a  late  location,  and  has  not  been  worked.  Sam- 
ples taken  from  the  surface  assay  from  $3S2  to  $612  per  ton.  The  ledge 
is  6  feet  thick  and  well  defined. 

The  Elephant  is  incased  in  quartzite,  and  is  13  feet  thick.  Much  of 
the  ore  shows  well  in  black  sulphnrets,  and  some  of  it  is  so  rich  that  the 
beat  of  an  ordinary  blacksmith-forge  completely  coats  the  surface  with 
globules  of  pure  silver. 

The  Ruby  Hill  mines  are  situated  nine  miles  south  of  Queen  Springs, 
near  the  summit  of  the  same  range,  and  are  evidently  a  part  of  the  same 
mineral  belt,  as  the  dolomite  is  again  found  on  the  east  side  of  the  vein, 
forming  its  foot-wall.  A  large  mass  of  greenstone,  one  mile  in  length 
and  more  than  1,000  feet  across  its  greatest  breadth,  has  split  the  vein 
here  into  two  branches,  one  of  which  ibllows  the  dolomite  along  the  east 
side  of  the  greenstone,  while  the  other  runs  along  the  calcareous  schists 
on  the  west.  The  deposits  in  this  part  nf  the  district  are  very  rich,  some 
of  the  ore  being  literally  one  mass  of  black  antimonial  sulphnrets  of  sil- 
ver ;  but  the  disturbed  and  broken  character  of  the  deposits  must  neces- 
sarily detract  much  from  the  value  of  the  mines. 

The  Cow  and  Calf  is  the  first  location  made  on  this  hill.  Very  little 
work  has  been  done.  The  vein  is  10  feet  thick,  and  several  tons  of  good 
ore  are  on  the  dump. 

The  Ferret  near  by  shows  a  vein  6  feet  thick,  or  perhaps  more  prop- 
erly a  chimney  of  ore  0  feet  thick,  for  bdth  mines  are  evidently  on  the 
same  outcrop. 

The  Columbia  is  opened  by  a  surface  cut,  and  shows  a  face  of  ore  20 
feet  in  length  and  6  feet  in  thickness.  Twenty  tons  are  on  the  dump, 
most  of  it  verj-  rich  in  silver. 
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Silver  Wreath  is  located  on  a  mass  of  wonde^lly  rich  croppings, 
some  of  which  assay  as  high  as  $18,000  per  ton,  and  several  tons  now 
sacked  will  work  |800  to  $1,000  per  ton.  ^        ,  ■ 

Eatlers'  Pay  and  Eamblers'  Luck  are  near  by,  toward  the  east,  and  in 
the  same  mass  of  croppmgs.  They  show  the  same  class  of  mineral  in 
abundance.  .  ,  ,  , 

Silver  Bluff  has  a  chimney  of  ore  10  feet  in  thickness,  and  several 
tons  on  the  dump  wUl  work  well  into  the  hundreds.  ,  A-  , 

Lookout  has  a  chimney  100  feet  in  length  and  30  feet  thick. 
Several  tons  of  rich  ore  are  on  the  dump.  r         ■ 

The  five  last-named  claims  are  all  located  on  rich  chimneys  of  ore  m 
the  same  outcrop.  The  whole  croppings  taken  together  are  000  feet  in 
length  and  200  tfeet  wide  on  the  surfa^ie.  Tbis  belt  of  mineral  has  been 
traced  four  miles  south  of  Kuby  Hill,  and  many  of  the  locations  show 
promising  indications  of  future  value. 

All  the  localities  so  far  described  are  collectively  known  as  the 
Schell  Creek  mines.  They  form  one  of  the  most  promising  as  well  as 
one  of  the  mostextensive  mineral  belts  known  in  Eastern  Nevada.  The 
whole  western  base  of  the  range,  to  within  a  short  distance  of  the  mmes, 
is  evidently  of  volcanic  origin. 

Warm  Spring  district  is  situated  twenty-two  miles  east  ot  yueen 
Spruigs,  in  the  Antelope  range  of  mountains.  So  far  as  known  there  is 
oniy  one  mine  in  this  district.  ^  ,„.«        ,  • 

The  Nettie  McCurdy  was  discovered  in  the  summer  of  18*0,  and  is 
optned  by  a  tunnel  or  drift  along  the  ledge,  iO  feet  in  length,  and  by  a 
side  drift  across  the  ledge  of  14  feet,  the  thickness  of  the  vein,  ihe 
ledge  is  incased  in  limestone-and  slate.  The  gangue  containing  the 
ore  is  a  sandy  quartz.  The  ore  contains  considerable  lead.  The  length 
of  the  ore-body  on  the  surface  is  200  feet.  Eight  tons  worked  at  the 
Big  Smoky  Mill  yielded  from  $141  to  $278  per  ton.  One  hundred  tons 
of  second-class  ore  now  on  the  dump  are  estimated  to  be  worth  «8,000. 

Pi&rmont  district  is  situated  about  twenty-four  miles  south  of  Schell 
Creek,  at  the  eastern  base  of  the  same  range,  and  was  discovered  and 
organized  in  1869.  The  formation  is  argillaceous  slate,  alternating  with  , 
graphitic  slate  and  quartzite.  The  mines  are  either  incased  in  argil- 
laceous slate,  or  between  it  and  the  graphitic  slate  or  the  quartzite,  and 
correspond  with  the  strata  of  the  shites  in  dip  and  strike.  There  are 
several  locations  m  the  district  that  promise  well  if  properly  and 
systematically  developed.  The  Elephant,  Latrobe,  and  Spear  mines 
have  all  been  tested  by  shafts  snnk  U>  a  depth  of  35  to  50  teet  in  large 
bodies  of  fair  miUiag  ore.  The  ledges  are  large  and  well  defined,  and 
wood  and  water  are  very  abundant  in  the  immediate  vicinity  of  the 
mines.  The  Piermont  mine  is  located  at  the  very  base  of  the  range,  on 
the  south  side  of  Piermont  Oafton,  and  convenient  for  cheap  working.  It 
has  been  quite  extensively  prospected  during  the  past  year,  and  is  now 
opened  by  a  tunnel,  run  to  the  ledge  through  100  feet  of  country-rock, 
and  a  drift  thence  along  the  hanging-wall  150  feet  in  length.  For  con- 
■  venience  the  ledge  has  been  divided  into  sections  of  200  feet  each,  which 
are  numbered,  from  the  north  to  the  south,  from  1  to  6.  The  first  sec- 
tion, in  addition  to  the  tunnel,  has  two  shafts,  one  36  feet  deep  and  the 
other  45.  Section  6  is  opened  by  a  shaft  36  feet  deep,  and  by  drifts  from 
the  bottom  along  the  lode  25  feet  each  way.  Tbe  vein  nortlv  ot  this 
station  is  badly  broken  up,  and  considerable  difficulty  has  been  ex- 
perienced in  working  that  part  to  advantage ;  but  the  mine  is  yielding 
20  tons  Of  ore  per  dav,  worth  $40  per  ton.  The  ledge  vanes  irom  3  to 
8  feet  in  thickness.    A  flue  new  10-stamp  mill  belonging  to  the  property 


.^vGoogle 


204     MINING   STATISTICS    WEST    OF   THE   EOCKY   MOUNTAINS. 

is  situated  200  yards  from  the  month  of  the  tunnel,  and  a  car-track  con- 
nects it  with  the  mine,  hy  which  the  ore  is  delivered  at  the  mill  ior  less 
than  $1  per  ton.  The  whole  expense  of  mining  the  ore  and  converting 
it  into  bullion  ig  estimated  at  810  per  ton. 

WHITE  PIKE  MOUKrAIN. 

The  mines  on  the  west  side  of  White  Pine  Mountain  were  the  first 
discovered  in  White  Pine  district,  but  during  the  excitement  attendant 
on  the  discovery  of  the  rich  ores  of  Treasure  Hill  they  were  neglected 
until  the  building  of  the  new  Monte  Christo  Mill  in  June  last.  Since 
then  the  prospect  of  having  a  good  mill,  convenient  o.f  access,  and  one 
adapted  to  the  reduction  of  the  refractory  ores  found  in  that  locality, 
has  induced  several  of  the  mine-owners  to  start  work  on  their  mines  j 
and  in  nearly  every  instance  developments  have  given  satistactory  evi- 
dence of  valuable  mines. 

The  Trench  mine  has  been  opened  by  two  shafts,  each  50  feet  deep, 
and  by  drifts  from  the  bottom  of  the  shafts,  50  to  100  feet  in  length,  in 
all  aggregating  about  350  feet,  and  running  mostly  through  bodies  of 
high-grade  ore.  No  ore  has  been  extracted  from  the  mine  beyond  that 
necessarily  excavated  in  running  the  drifts.  This,  amounting  to  about 
100  tons  in  all,  has  been  worked,  giving  a  gross  yield  of  $32,000  or  8320 
per  ton,  one-half  of  which  has  been  profit.  The  vein  is  in  a  thin  bed  of 
dolomite  overlying  shale,  and  is  very  irregular,  varying  in  thickness 
&om  1  toot  to  8  feet.    The  ore  is  argentiferous  galena. 

The  Bald  Eagle  is  a  well-defined  vein  incased  in  an  altered  shale. 
The  granit*  formation  is  only  a  few  yards  distant  from  the  works,  and 
the  ledge  passes  into  it.  The  ledge  is  only  3  feet  thick  on  top,  but  at 
the  bottom  of  the  incline,  120  feet  from  the  surface,  its  thickness  has  in- 
creased to  10  feet,  nearly  all  of  which  is  fair  milling  ore.  Ten  tons  of 
assorted  ore  yielded  $138  per  ton.  There  are  50  tons  of  first-class  and 
160  tons  of  second-class  ore  on  the  dump. 

The  Philadelphia  is  a  parallel  vein.  The  incline  is  110  feet  deep,  and 
the  ledge  4  feet  thick     Assorted  ore  works  $12i  per  ton. 

The  Badger  State  is  incased  in  granite.  The  vein  is  16  feet  thick, 
and  opened  by  an  incline  30  feet  deep.  The  ore  is  nearly  pure  sulphide 
of  antimony. 

The  Uncle  Sam  is  opened  by  an  incline  56  feet  deep,  which  shows 
a  ledge  5  feet  thick.  The  ore  is  argentiferous  galena.  The  average 
value  per  ton  is  $68,  while  some  of  the  richest  ore  yields  $320  per  ton. 

Mills  in  White  Pine. 
Name  of  mill.  No.  of  at ampa, 

Manhattan 24 

Dayton 20 

Big  Smoky 20 


White  Pine.. 
Sheha 


Stanford 

International,  (new). . 


Monte  Christo,  (new) 20 

Two  other  small  mills,  5  stamps  each 10 

Humber  ofmills,  13;  number  of  stamps 232 
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The  Dun  and  McOone  Mill,  10  stamps,  was  destroyed  by  fire ;  the  Hen- 
derson, 5  stamps,  was  removed  to  Scbell  Creek,  and  the  Chicago,  10 
stamps,  to  Pioche.    The  Metropolitan,  15  stamps,  is  now  being  removed 
to  Eureka.    Moore  and  Barker,  8  stamps,  has  been  dismantled. 
HUMBOLDT  COUMTY. 

Mining  operations  in  Bneua  Vista  and  other  districts  of  this  county 
have  beeu  tolerably  active  during  the  year.  Mauy  old  mines  have 
■  beeu  re-opened  with  greater  skill  and  economy,  and  with  better  results 
than  formerly ;  but  the  lack  of  capital  has  in  many  cases  retarded 
operations. 

The  leading  mine  of  Buena  Vista  district  in  1871,  as  in  preceding 
years,  was  the  Arizona.  -This  is,  indeed,  one  of  the  leading  mines  of 
the  West,  and  merits  attention  by  reason  of  its  carious  vein-formation, 
as  well  as  its  extent  and  value.  The  ledge  is  quartz,  carrying  distrib- 
nted  particles  or  bunches  of  snlphnret  of  silver,  argentiferous  lead  and 
copper  ores,  and  antimonial  ores,  with  occasional  chloride  of  silver  and 
native  silver.  It  is  inclosed  in  calcareous  slate,  forming  the  crest  of  a 
ridge  of  siliceous  porphyry.  The  vein  appears  to  follow  the  stratifica- 
tion of  the  slates,  yet  has  all  the  other  characteristics  of  a  fissure. 
The  outcrop  runs  partly  around  the  hill,  and  two  companies  at  least, 
the  Manitowoc  and  the  Arizona,  at  one  time  held  locations  npon  it,  and 
■worked  their  minefe  toward  each  other  in  depth,  one  location  showing 
a  strike  of  N.  30°  W.,  and  a  southwest  dip,  while  the  other  had  a  strike 
of  N.  150  w.,  and  an  easterly  dip  of  35  degrees ;  that  is,  on  the  suppo- 
sition of  a  single  vein,  the  vein  at  these  two  points  had  two  dips,  ap- 
proaching each  other.  In  fact,  the  ore-seams  came  together  in  depth; 
and,  in  the  lawsuit  which  arose  between  the  companies,  it  was  held  to 
be  established  that  this  portion  of  the  ledge  constituted  a  fold  or 
basin,  on  the  opposite  slopes  of  which  the  two  companies  were  work- 
ing. The  Manitowoc  and  Arizona  being  now  consolidated,  this  ques- 
tion has  ceased  to  have  a  legal  bearing;  but  it  is  highly  important  lu 
its  relation  to  the  still  problematical  true  course  and  dip  of  the  whole 
deposit,  as  I  shall  presently  show.  ,,,.,, 

The  principal  opening  of  the  consolidated  mine  is  a  tunnel,  which 
starts  from  the  north  face  of  the  hill,  and  cuts,  about  150  feet  from  its 
mouth,  the  foot-wall  of  the  vein,  or  the  bottom  of  the  "basin."  The 
axis  of  this  basin  dips  southward,  and  the  tunnel,  if  continued  in  a 
straight  line,  would  pass  through  the  vein ;  but  it  is  forked  at  the  point 
of  intersection,  and  two  horizontal  drifts  are  run,  one  on  each  side  of  the 
fold.  These  branches  are  called  the  east  and  west  tunnels,  and  sepa- 
rate from  one  another  at  the  rate  of  about  one  foot  for  every  four  feet  of 
running  length.  At  the  distance  of  1,000  feet  from  the  fork  they  are 
about  275  teet  apart.  The  east  tunnel  nnderrnns  the  old  Manitowoc 
ground. 

On  the  supposition  of  a  "  basin,"  it  must  be  concluded  that  the  geu; 
eral  course  of  the  ledge  is  east  and  west,  and  the  dip  southward ;  but 
it  is  still  possible  that  the  old  Arizona,  with  its  eastern  dip,  is  the  main 
ledge,  and  the  Manitowoc  a  spur  of  it,  ascending  to  the  surface.  The 
theory  that  the  two  actually  cross  each  other,  and  that  their  continua- 
tions  will  be  found  below  the  "told,"  lacks  proof.  But  I  noticed,  in 
September,  1871,  a  spur  shooting  downward  from  the  foot-wall  on  the 
eastern  side,  which  closely  resembled,  in  dip  and  other  characteristics,  the 
Arizona  vein  as  shown  above,  on  the  west  side.  And  I  infer,  with  some 
reason,  from  the  fragmentary  reports  of  operations  which  have  since 
come  to  hand,  that  this  promises  to  be  a  strong  and  regular  vem. 
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The  west  tunnel  had  reached,  in  October,  a  distance  of  about  1,100 
feet  from  the  forks.  Here  a  displacement  of  the  ledge  was  met  with, 
and,  hayiug  a  large  amount  pf  grouad  open,  the  company  postponed 
continuing  the  tunnel  for  the  present.  As  many  breaks  have  been  found 
in  the  ledge,  and  all  insigniflcaut  in  extent  of  displacement,  no  special 
importance  attaches  to  this  particular  one  at  the  end  of  the  west  tun- 
nel. The  east  tunnel  seems  to  have  lost  the  ledge  in  broken  grountl, 
some  350  feet  from  the  forks.  It  has  been  continued  to  SOO  feet  without 
certainly  finding  the  ledge  proper.  This  is  beyond  the  workings  of  the 
Manitowoc. 

During  the  year,  while  the  west  tunnel  was  driven  ahead,  the  ledge 
has  been  stoped  along  its  upper  and  western  side,  toward  the  north,  (i.  e., 
toward  the  entrance  of  the  mine,)  for  about  150  tfeet  on  the  gentle  rise 
of  the  ledge,  aud  at  the  other  end  for  about  10  feet.  There  is,  therefore, 
a  stops  1,100  feet  long,  10  feet  high  at  one  end,  and  150  feet  high  at  the 
other ;  bnly,  instead  of  standing  steeply,  as  in  most  veins,  it  is  not  very 
far  removed  from  a  horizontal  position.  The  workings  look,  in  this 
respect,  more  like  a  coal-bed  than  like  a  metal-mine.  The  above  esti- 
mate of  1,100  feet  of  breast  for  stoping  makes  no  account  of  the  few  and 
small  barren  spots  caused  by  little  "jumps,"  or  displacements  of  the 
vein.  The  ground  stoped  out  is  filled  mostly  with  waste,  the  necessary 
passages  and  dumping-spaces  being  left  open.  The  average  thickness 
of  the  ledge  is  2J  tfeet,  the  range  being  from  10  inches  to  5  feet.  The 
hanging-wall  is  very  strong,  and  there  is  usually  a  convenient  clay 
"  gouge"  between  ore  and  slates. 

On  the  east  side,  and  below  the  tunnel,  the  ledge  has  been  worked  out 
to  a  varying  depth.  At  about  86  feet  from  the  forks  a  passage  is  cut 
through,  following  the  "sag," from  the  west  to  the  east  tunnel.  The 
lowest  point  is  about  20  feet  below  the  tunnel-levels.  A  similar  passage 
between  the  two  tunnels,  a  few  hundred  feet  farther  south,  would  have 
to  go  much  deeper. 

For  about  100  feet  southward  from  the  lowest  point  referred  to,  quartz 
has  been  found,  going  downward  to  the  east,  and  removed.  And  again, 
at  various  points  in  the  tunnel,  rich  rock  has  been  removed  to  the  depth 
of  10  or  20  feet  when  discovered.  For  exploring  the  ground  east  of  the 
west  tunnel,  it  is  reported  an  incline  was  sunk  at  a  point  about  900 
feet  from  the  forks,  to  the  depth  of  120  feet,  on  a  uniform  good  ledge, 
dipping  about  20  degrees  east,  with  only  one  slight  displacement. 

The  yield  of  the  ledge  is  remarkably  regular  in  quality.  The  first- 
class  ore  is  worth  $500  per  ton  and  upward ;  the  assay  value  of  the  mill- 
ore  about  $60;  and  the  yield  by  first  process  (Washoe  amalgamation) 
about  $33,  There  are  large  quantities  of  tailings,  variously  estimated 
in  value  at  $250,000  to  $1,000,000, 

An  important  economical  improvement  of  the  year  has  been  the  con- 
struction of  a  tramway  from  the  mine  down  to  the  bottom  of  the  caflou 
below.  The  loaded  cars,  carrying  about  one  ton  of  ore  each,  descend 
by  gravity,  and  pull  up  the  empty  ones.  The  descent  of  1,900  feet  oc- 
cupies about  five  minutes.  The  saving  is  2J  miles  of  bad  road  in  the 
distance,  and  about  $1.25  per  ton  in  the  cost  of  transportation.  The 
amount  of  ore  extracted  from  the  Arizona  during  the  year  is  about  7,000 
tons. 

The  Arizona  Association  operates  two  stamp-mills,*  and  a  pan-mill 
for  the  treatment  of  tailings.  The  stamp-mills  have  ton  stamps  each, ' 
of  about  700  pounds,  dropping  8  inches.    At  the  lower  mill  the  rate  of 

"  One  is  ownedj  I  believe,  by  another  compaDy,  called  tlie  Silver  Mining  Company, 
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rurming  was  96  drops  per  minute.  This  was  perhaps  too  fast,  cousid- 
ering  the  extreme  fineness  (No.  40  wire)  of  the  screens.  The  capacity 
of  eaeli  mill  is  about  15  tons  daily,  or  1.1  tons  at  the  lower,  and  about 
1.3  tons  at  the  upper,  per  horse-power  developed  at  the  stamp,  ine 
taiiings-raill  will  be  mentioned  below.  .    .      „  .  ,  ^.        „ 

The  North  Star  mine  has  beeu  worked  during  the  larger  portion  of 
the  year  The  ledge  is  much  disturbed  and  broken  up  by  porphyry, 
which  surroutids  and  underlies  the  ground.  The  irregularity  thus  occa- 
sioned is  the  cause  of  the  expensive  and  difficult  working  ot  the  mme, 
as  much  prospecting  is  required  and  much  quartz  has  to  be  moved, 
which  needs  much  picking  to  obtain  the  required  grade  for  miUiug  or 
sliippine  ores.  Thus  far  the  works  have  not  reached  100  feet  depth. 
Tiie  mine  is  in  limestone.  The  amount  of  ore  extracted  during  the  year 
is  about  050  tons,  of  which  about  7  tons  have  been  selected  for  shipping- 
ore,  the  balance  being  treated  at  the  Pioneer  Mill,  and  yielding  about 
S17  000  * 

On  tiie  Heiming,  (an  old  claim,  about  a  mile  south  of  the  Arizona), 
work  was  commenced  in  July,  and  has  been  prosecuted  without  inter- 
ruption since.  A  tunnel  has  been  run  for  about  150  feet  on  the  ledge. 
Tlie  outcrop  had  spots  of  rich  mineralj  but  the  ahiount  has  been 
increasing  steadily  as  the  tunnel  is  driven  into  the  hUl.  A  few  tons  of 
the  ore  takm  from  near  the  mouth  of  the  tunnel  were  worked  by  the 
Pioneer  Mill, but,  being  poor,  assayed  only  $25  per  ton.  The  mine  is  m 
calcareous  slate,  similar  to  the  Arizona  country-rock. 

On  the  old  Peru,  now  the  Agamemnon,  a  drift  has  beeu  run  on  the 
ledge  in  the  upper  tunnel  for  about  150  feet.  Several  tons  of  ore,  nch 
in  mineral,  have  been  selected  for  trial,  and  await  now  more  favorable 
weather  for  removal.  Assays  of  pieces  run  from  S45  to  $500  per  ton, 
with  a  good  percentage  of  gold.  A  contract  has  been  let  to  run  75  feet 
of  drift  and  75  feet  of  incline  on  the  ledge  for  the  ore  to  betaken  out 
during  the  work.  The  mine  is  situated  about  half  a  mile  southeast  ot 
tho  Arizona,  in  a  deep  ravine.  The  outcrops  of  the  ledge  can  be  traced 
tor  several  hundred  feet,  crossing  the  hill  east  of  the  Anzona.  It  is  m 
the  metamorphic  rocks  of  the  country,  quartzlte  and  slates.  ^_  .  , 
The  Eclipse  is  located  on  the  main  range  of  hiUs  west  of  the  district, 
at  a  short  distance  from  the  summit,  and  is  in  calcareous  slate,  which 
caps,  with  the  limestone,  the  hill  above.  The  tunnel  driven  to  intersect 
the  ledge  was  constructed  during  the  year,  and  a  good-sized,  mm- 
eralbeariug  ledge  was  fonnd.  Drifts  were  run,  and  sufficient  quartz 
was  taken  out  for  a  fair  trial  at  the  Pioneer  Mill;  but  the  result  was  not 
very  favorable.  ,  ,   ,  ^  ,    , 

The  prospectuig  of  other  claims  has  not  been  earned  far  enough  to 
render  them  worthy  of  special  mention.  . 

The  three  stamp-mills  in  the  district  have  beeu  at  work  with  little  in- 
terruption during  the  year.  The  Pioneer  has  worked  the  old  tailings 
in  its  reservoir,  the  North  Star  rock,  and  the  tailings  of  about  2,000  tons 
of  Arizona  rock  worked  last  year.  The  Arizona  and  the  Silver  Mining 
Company's  mills  reduced,  until  the  end  of  October,  rock  from  the  An- 
zona miue.  Since  then  the  latter  has  worked  the  tailings  lying  in  its  reser- 
voirs, and  the  former  has  worked  rock  three-quarters  of  the  time  and 
tailings  the  rest.  .    ,       ,    .,,       ,   ...  .„ 

During  May  and  June  the  Arizona  Association  built  a  tailmgs-mill 
with  six  Vamey  pans,  to  work  the  tailings  from  the  Arizona  and  the 
Silver  Mining  Company's  mills.  It  is  built  between  these  two  mills,  and 
the  tailings  are  brought  to  it  in  suKcient  quantities  by  a  one-horse 
wagon.    An  engine  and  boiler  give  the  necessary  motive-power,  yet  a 
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turbine  wheel  is  connected  with  the  machinery,  worked  by  a  45-foot 
fall.  It  is  the  intention  to  work  it  with  this  power,  when  the  water  of 
the  canon  is  in  sufficient  quantity  for  the  purpose.  The  mill  works  from 
25  to  30  tons  of  tailings  in  twenty-four  hours.  The  mere  reworking  of 
the  tadmgs  did  not  give  the  satisfaction  expected,  and  an  Akin  furnace 
has  jnst  been  completed  to  roast  the  tailings.  The  furnace  is  said  to 
have  worked  ^yeIl ;  but  enough  drying-surface  bad  not  been  provided, 
so  that  the  required  quantity  of  tailings  could  not  be  dried  in  twenty-foui- 
hours  for  the  ron  of  the  whole  mill.  This,  together  with  the  poor  success 
of  a  machme  for  breaking  up  the  tailings,  led  to  the  stoppage  of  the 
fiimace,  aft«r  four  or  Ave  days'  running.  Another  difficnlty  may  be  the 
mmes  of  mercury  from  the  tailings  while  drying.  The  chlorination 
attained  to  8i  per  cent,  by  the  first  working;  but  it  cannot  be  said 
that  tins  13  the  best  result  possible,  for  the  furnace  was  not  run  long 
enough  to  regulate  the  working  thoroughly. 
The  bullion  produced  by  the  mills  is  as  foHows : 

Trom  Ariaona  rock,  by  two  mills,  about $225  500  00 

From  Arizona  tailings,  worked  at  different  times  by  the  ' 


three  mills,  about. . 


72, 000  00 


The  Pioneer  Mill  shipped  from  rock  about ....  12*500  00 

The  Pioneer  Mill  shipped  from  tailings  about 3«|  (lOO  00 

Total  product  about 34(}  ooo  00 

There  were  shipped  from  the  Arizona  mines  about  170  tons  of  sdect 
ore  to  San  Francisco,  netting  $78, 000. 

Monthly  shipments  of  iuUion. 

For  January,  1871 439  ^gg  g^t 

For  February ■.■;.".".'.■;: ;:::::;  23!  im  70 

For  March 28  4-^''  55 

ll^i^^p"' V.;::::::::::::;  2*; 004  87 

FovM^y 23  096  21 

l^O'^J'^r ;^I   478  21 

^"■•^"ly-: 35  535  78 

For  August 30  100  43 

hot  September 27  870  '^G 

For  October .'.■.■.■;:.".■;;;:;;:.';;  35; 73743 

ior  November 37  OOI  07 

""" "          '                        20'  000  00 


For  December  . 


Total.. 


346,821  10 


■  •  ^«»'/^'''*cf-— <>ne  of  the  earliest  and  most  furious  raining  excitements 
m  the  State  of  Nevada  was  that  which  followed  the  discovery  of  the 
Sheba  mine  and  the  organization  of  the  Star  district,  ten  yearsago.  For 
a  considerable  penod  this  canon  was  the  scene  of  an  enthusiastic  and 
busy  industry  J  Star  City  became  a  flourishing  mining  town,  with  two 
hotels,  an  express  office^  daily  mails,  a  telegraph-line  to  Virginia  City 
^d  a  reported  population  of  more  than  a  thousand  inhabibints.  Yet  m 
1868,  when  I  first  visited  the  district,  a  decline  as  sudden  and  rapid  as 
Its  rise  had  left  of  all  this  prosperity  and  promise  no  trace  except  the 
empty  houses  of  the  town,  the  abandoned  mining-works,  and  the  daily 
mail  and  the  telegraph  and  express  offices,  which  had  not  yet  been 
removed.    The  collapse  had  been  quick  and  apparently  complete;  yet  a 
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study  of  the  deaerted  districtledmetoreportat  that  timeto  the  Govem- 
ment  (see  my  Eeport  on  Mining  Statistics  rendered  January  18, 1^69,  page 
127)  that  it  would  certainly  sooner  or  later  receive  attention  again.  This 
opinioQ  was  based  partly  upon  evidences  presented  by  the  district  itself, 
partly  upon  inferences  from  its  history.  It  was  notorious  tbat  the  whole 
community  had  followed  the  fortunes  of  the  Sheba  mine.  Scarcely  any 
other  in  the  district,  except  the  De  Soto,  and  perhaps  one  or  two  minor 
enterprises  on  the  same  belt  with  the  Sheha,  had  beeu  productive  of  any- 
thing more  than  assays  and  prospects.  When  theore-bodies  of  the  Sheba 
■were  exhausted,  and  the  expensive  prospecting-worts  of  that  company 
failed  to  disclose  any  continuation  or  repetition  of  them,  theruin  of  Star 
City  was  inevitable  and  immediate.  But  in  this  very  circumstance  was 
the  ground  of  hope  for  the  future.  The  successful  re-opening  of  the 
Sheba  mine  would  be  certain  to  recall  the  prosperity  which  its  close  had 
driven  away.  Moreover,  the  evidence  presented  by  the  mine  itself  and 
its  surromidings  was  sufficient  to  justify  the  expectation  (which  has 
since  been  realiBcd)  that  the  main  deposit,  outlying  chambers  of  which 
had  formeil  the  basis  of  former  operations,  might  be  found  by  more 
careful  and  rational  search.  5Siia  point  will  more  clearly  appear  from  a 
description  of  the  district. 

Star  City  is  about  twelve  miles  north  of  ITnionVille,  at  present  the 
principal  town  of  Humboldt  County.  The  Star  district  lies  on  the  eastern 
slope  of  a  range  of  mountains,  the  highest  peak  of  which  (Star  Peak) 
has  an  altitude  of  about  11,000  feet  above  sea-level.  The  deep,  wide,  and 
tortuous  canon  runs  from  the  summit  of  the  range  easterly  to  the  broad, 
dry  valley,  and  collects  the  waters  of  a  considerable  area  into  Star  Creek, 
which  carries  70  miners'  inches  in  the  dryest  summer  months  and  swells 
to  200  or  300  inches  in  the  early  summer,  after  the  snows  begin  to  melt. 
This  stream  flows  across  the  outcrops  of  the  metalliferous  veins,  which 
mostly  course  parallel  with  the  range.  The  dSbris  and  gravel  are  per- 
haps 20  or  30  teet  deep  in  the  bottom  of  the  caflon ;  and  although  the 
mainly  argentiferous  character  of  the  ore-deposits  of  the  district  gave 
little  hint  of  alluvial  gold,  yet  a  company  of  enterprising  prospectors 
have  recently  commenced  gulch-mining,  and  arereported  to  have  opened 
very  profitable,  though  limited  ground.  TLisoccurrenceof  gold  pla«ers 
below  the  outcrops  of  silver-mines  is  not  unprecedented.  It  will  be 
remembered  that  the  Uomstoek  ledge  in  Nevada  was  discovered  by  fol- 
lowing up  the  gnlch  deposits  to  which  it  had  given  rise.  That  vein  has 
always  since  produced  a  considerable  quantity  of  gold  associated  with 
its  silver;  but  less  auriferous  silver-mines  may  still,  in  the  course  of 
time,  have  given  rise  to  accumulations  of  gold  in  placers.  The  two  metals 
habitually  occur  together  in  nature. 

In  ascending  the  canon,  the  sections  of  successive  strata  may  be  ob- 
served, showing  a  general  north  and  south  course,  and  a  dip  westerly, 
into  the  mountain.  They  consist  of  alternating  quartaite,  limestone, 
shales,  and  slates.  The  first  formation  crossed  above  the  foot-hills  is  a 
metamorphjc  quartzite,  gray  when  freshly  broken,  but  changing  on 
exposure  to  brown.  The  next  layer  above  is  a  gray  limestone,  dipping 
west  about  60°,  and  bedded  in  layers  of  a  few  inches  thickness,  the 
whole  group  being  about  100  yards  thick.  Overlying  this  is  a  large 
development  of  black  limestone,  in  which  several  silver-bearing  deposits 
have  been  discovered.  This  is  succeeded  by  gray  quartzite,  and  the 
latter,  in  turn,  by  black  slate.  Between  the  two  formations  last  men- 
tioned is  a  belt  or  channel,  more  than  200  feet  wide  horizontally,  of 
bluish-gray  silicious  and  calcareous  rock,  characterized  by  the  fireva- 
lence  of  small  threads  of  crystallized  quartz,  and  (on  all  the  cleavages) 
H.  Ex.  211 14 
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coatings  of  talc.  It  was  ia  this  channel  that  the  Sheba  deposit  waa 
discovered,  a  few  feet  only  from  grass,  and  close  under  the  hanging-wall, 
boanded,  in  fact,  by  the  black-slate  roof  above,  and  by  a  well-deSned 
iorizontal  floor  in  the  veinstone  helow.  The  first  and  largest  chamber 
having  been  worked  out,  one  or  two  smaller  ones  were  found  close  by, 
likewise  lying  upon  the  same  floor  and  close  to  the  hanging-wall. 
About  $125,000  were  extracted  from  these  bodies,  and  very  large  sums 
were  expended  in  the  search  for  further  deposits.  Quite  naturally,  the 
floor  which  formed  the  lower  limit  of  thos&  already  exploited  was  sup-' 
posed  to  be  a  foot-wall,  and  it  was  expected  that  one  would  be  again 
found,  if  found  at  all,  hugging  the  hanging-wall  as  before.  Conse- 
quently, all  explorations  were  confined  to  this  part  of  the  beltj  with  the 
exception  of  a  single  cross-cut,  which  was  run  about  200  feet  towards 
the  underlying  quartzite.  At  that  time  it  was  by  no  means  certain 
that  the  whole  belt  between  the  quartzite  and  the  slate  belonged  to  one 
vein,  and  must  be  considered  as  veinstone,  Ou  the  contrary,  two  other 
parallel  claims  were  located  on  the  surface,  within  these  limits,  upon 
small  stringers  or  threads  of  ore,  of  no  real  independent  importance. 

The  futile  exploring- drifts  of  the  Sheba  Company  presented  one  indi- 
cation which  might  have  led,  and  did  finally  lead,  to  the  discovery  of 
the  true  nature  and  position  of  the  vein.  I  refer  to  the  fact  that  the 
numerous  small  stringers  of  quartz,  and  sometimes  of  ore,  encountered 
in  the  veinstone  mass,  dropped  away  towards  the  distant  eaat  or  foot- 
wall.  This  fact  appeared  insignificant  at  the  time,  in  comparison  with 
the  encouragement  given,  by  the  large  bodies  already  found  on  the 
hanging-wall,  to  further  explorations  in  that  part  of  the  channel. 
These  explorations  were  expensive,  thorough,  and  utterly  barren  of  re- 
sults; and  the  company  suspended  operations  {as  so  many  companies 
do)  just  when  the  negative  evidence  accumulated  would  have  led  them 
inevitably  to  continue  their  search,  if  they  had  continued  it  at  all,  in  the 
right  quarter. 

After  several  years  of  abandonment,  the  property  came  into  the  hands 
of  its  present  proprietors,  and  work  was  resumed  under  the  direction  of 
Mp.  Samuel  Stewart,  superintendent  of  the  well-known  Anzona  mine 
at  TJnionville,  Mr.  Hicha^  Sash  having  immediate  charge  of  the  oper- 
ations. The  latter,  who  was  for  many  months  in  the  employ  of  the  old 
Sheba  Company,  and  possessed  perfect  familiarity  with  the  history  of 
their  operations,  has  made  good  use  of  the  experience  of  the  past. 
After  some  further  exploration  along  the  haoging-wall,  resulting  in 
nothing  more  than  the  discovery  of  small  outlying  pockets — mere  rem- 
nants of  the  old  bonanza — he  resolved  to  follow  the  indications  of  the 
slips  and  stringers  in  the  veinstone,  and  to  look  for  a  main  body  further 
east  than  any  workings  had  previously  gone.  Accordingly  he  drove  a 
tunnel  northward  into  the  belt  from  the  caiion,  and  cross-cutting  towards 
the  foot- wall,  considerably  under  the  old  works,  struck,  at  a  distance  of 
about  650  feet  from  the  tunnel-mouth,  a  large,  well-defined,  and  rich 
vein. 

It  is  now  perfectly  clear  that  the  numerous  stringers  and  threads  of 
quartz  traversing  the  channel  of  veinstone  drop  to  the  foot-wall,  upon 
which  they  unite  to  form  the  vein.  The  bodies  found  in  the  old  Sheba 
mine  were  within  the  wide  channel,  but  far  outside  of  the  ore-vein  now 
disclosed.  Such  outlying  chambers  are  of  frequent  occurrence  in  ore- 
deposits  of  this  character. 

The  vein  recently  opened  has  been  exposed  by  a  drift  for  about  ICO 
feet  in  length.  Sloping  has  been  carried  on  for  about  25  feet  above 
this  drift,  and  a  winze  has  been  sunk  below  the  drift  about  13  feet. 
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The  miuimTiin  width  of  quartz  and  ore  ia  20  inches,  the  maximum  94  feet, 
hy  measurement  in  the  roof  of  the  slope.  This  large  width  constitutes 
a  hulge  ill  the  vein  about  16  feet  in  horizontal  length.  At  the  bottom 
of  the  winze  there  is  a  four-foot  vein.  -  The  average  width  of  the  ore- 
vein  throughout  these  exposures  ia  4J  feet.  At  the  north  end 
of  the  opening  it  is  somewhat  scattered,  but  recovers  itself  beyond 
and  below.  At  the  south  end  there  is  a  clay  seam  cutting  and 
heaving  the  vein.  At  the  time  of  my  visit  (September  6)  a  short  cross- 
cut was  in  progress,  to  strike  the  vein  beyond  this  break  ;  and  a  char- 
acteristic band  of  black  rock,  which  everywhere  accompanies  the  vein- 
walls,  and  which  bas  been  seen  nowhere  else  in  the  mine  than  in  that 
position,  had  already  been  struck  in  the  cross-cut,  leaving  no  reasonable 
doubt  of  the  immediate  vicinity  of  the  ore.  The  vein  where  it  ia  cut 
oft'  has  its  maximum  width,  and  the  cross-seara  is  so  thin  and  smooth. 
and  gives  so  "clean"  a  cut,  {without  broken  ground,}  as  to  indicate  but 
a  s^ery  small  heave. 

The  structure  of  the  vein  is  perfectly  regular  and  normal  in  appear- 
ance. Vugs  and  combings  occur  in  it  frequently,  as  wejl  as  a  banded 
structure,  which  promises  excellently  for  both  permanence  and  quality. 
The  clay  partings  are  thill,  and  the  foot-wall  is  hard  and  well  defined. 
Although  so  many  stringers  are  dropping  in  from  the  hanging-wall,  to 
swell  the  dimensiens  and  value  of  the  vein,  none  have  ever  been  found 
to  penetrate  the  foot- wall. 

The  course  of  this  vein  by  compass  is  north  11°  west  by  south  11°  east. 
The  dip  varies  from  vertical,  and  in  one  place,  70°  east,  to  60°  west.  The 
immediate  gangueisquartz,  and  theore  is  principally  fahlerz  and  argentif- 
erous zinc-blende.  The  first-class  ore,  comprising  apparently  about  5  per 
cent,  ot  the  whole,  is  worth  from  three  hundred  to  five  hundred  dollars  per 
ton.  The  second-class  ore  {judging  from  its  appearance  as  compared 
with  what  I  remember  of  the  old  Sheba  ore)  should  be  worth  fifty  to 
seventy-flve  dollars.*  The  mill  of  the  Sheba  Company,  formerly  situ- 
ated at  the  north  of  the  caiion,  was  sacrificed  and  lost  during  the  pecu- 
niary embarrassments  and  confusion  of  an  interregnum;  but  a  small 
water-mill  has  been  erected  in  the  canon,  containing  five  stamps  and  a 
small  number  of  concentrating-machines,  for  the  purpose  of  crushing 
and  concentrating  the  ore  thrown  aside  as  unprofitable  during  the  former 
■workings.  This  mill  is  run  at  a  small  profit,  in  spite  of  the  great  waste 
of  silver  involved  in  the  use  of  wet  concentration  upon  ores  containing 
brittle  compounds  of  silver. 

These  ores  consist  of  sulphurets  of  silver,  argentiferous  fahlerz,  and 
zinc-blende,  the  last  mineral  having  been  found  by  separate  assay  to 
carry  a  high  value  in  silver. 

The  true  method  ot.  treatment  would  be  to  roast  with  salt  all  the  ores, 
of  every  grade,  in  the  Stetefeldt  furnace,  the  Briickner  cylinder,  or  the 
ordinary  reverberatory,  and  then  extract  the  silver  by  close  amalgama- 
tion in  barrels  or  pans.  I  entertain  no  doubt  that  the  whole  mass  of 
the  vein  described  can  be  thus  treated  at  a  handsome  profit.  The  ore 
extracted  during  I'ecent  prospecting  operations  has  paid  all  expenses, 
no  assessments  hating  been  levied  since  the  re-openiug  of  the  mine. 

So  long  as  the  two  real  walls  (the  slate  and  the  quartzite)  inclose  so 
wide  a  channel,  there  is  of  course  a  possibility  that  the  ore-vein  may 
scatter  through  the  intermediate  space.    But  all  indications  prove  that 

*  The  lowest  assay  in  qnautities  of  ten  tons,  of  the  first-class  ore  sbipped  from  tho 
mine  Binco  re-openiug,  bas  lieeD  $582  per  ton.  The  eecontl-class  ore  has  mO  S69  »ud 
upward .    My  fignres  are,  therefore,  very  low. 
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this  will  not  be  the  ease  at  depths  below  the  present  tunnel-level.  The 
rein  having  once  regularly  formed  on  the  loot-wall,  by  stringers  drop- 
ping eaatwardly  to  that  wall,  may  be  expected  to  stay  there  in  depth. 
The  slips  of  the  rock  also  dip  eastward.  The  clay  erossseam  already 
alluded  to  eonrses  north  45^3  wesfcand  dips  84°  eaet.  From  all  these  indi- 
cations, as  well  as  from  the  appearance  of  the  ledge  i  tself,  which  is  far  more 
persistent  and  regular  than  anything  hitherto  discovered  in  the  Sheba 
ground,  it  is  impossible  not  to  believe  that,  though  there  may  be  outside 
ore-bodies  in  the  west,  there  will  uot  cease  to  be,  from  preseut  workings 
downward,  a  strong  vein  on  the  tbot-wall. 

A  decisive  corroboration  of  this  view  is  furnished  by  the  circumstance 
that  the  two  walls  of  the  wide  chaunel  are  drawing  nearer  together  in 
depth.  This  may  be  clearly  seen  in  the  underground  workings,  and  its 
effect  wilt  be  to  exclude  gradually  the  barren  ground  which  now  occu- 
pies so  large  a  space  in  the  chaunel,  and  to  secure,  in  all  probability,  a 
compact  and  reasonably  uniform  ore-bearing  vein. 

The  fecilities  for  working  this  mine  are  good.  The  company  owns 
the  whole  water-right  of  Star  Creek,  and  has  a  wagon-road,  con- 
stmcted  at  great  expense,  down  the  side  of  the  caiiou.  The  distance 
to  Mill  City  on  the  Central  Pacific  Kailroad,  is  twelve  miles,  and  I  he  cost 
of  hauling  ore  by  teams  $5  per  ton.  Little  timber  is  required  In  the 
mine,  and  the  extraction  of  the  ore  for  some  time  to  come  may  be  cheaply 
carried  on  through  the  tunnel  and  slopes  now  open.  Exact  estimates 
of  cost  are  at  present  impracticable,  since  a  large  portion  of  the  work 
hitherto  has  been  preliminary,  and  the  era  of  regular  production  is  but 
just  beginning. 

The  old  works  on  the  east  have  been  worked  on  tribute  by  four  Cor- 
nish miners  for  three  months  with  good  success.  The  mineral  being 
scattered,  is  liable  to  "  make  bunches ; "  and  this  is  a  safer  way  for  the 
owners  and  more  profitable  to  miners  of  some  experience. 

The  concentratiug-mitl  connected  with  the  mine  was  run  for  a  short 
time  in  the  spring.  Although  the  quartz  was  well  separated  from  the 
mineral,  the  result  was  not  satisfactory,  the  probability  being  that  the 
tine  particles  of  silver-ores  floated  away  to  some  extent  on  the  water. 

The  De  Soto  was  worked  but  little  during  the  year.  About  a  hundred 
tons  of  ore  were  sout  to  the  Eeno  Mill  for  reduction.  The  mine  having 
been  bonded  to  an  English  company,  this  was  done  to  make  a  trial  of 
the  working  of  the  ore.  The  work  gave  satisfactory  results.  It  is  not 
known  yet  whether  the  sale  has  been  effected. 

The  Yankee  Blade  has  been  worked  during  the  year.  The  result  is 
not  yet  very  satisfactory.    This  mine  is  in  calcareous  slate. 

In  Star  Caiion  fair  results  being  anticipated  from  gulch- washing,  last 
eommer  dams  were  made  to  obtain  a  head  of  water  to  wash  the  stream- 
deposits.  The  water  failed  at  the  end  of  the  summer,  before  final  results 
were  obtained,  and  the  work  waits  for  the  wet  season. 

In  thesame  district,  in  Bloody  Canon,  about  four  miles  south  of 
Star  Canon,  an  antimony-ledge  has  been  worked  this  fall,  and  about 
lOU  tons  shipped  to  San  Francisco.  The  little  demand  for  the  metal 
here,  and  the  danger  of  an  over-stocked  market,  make  the  busi- 
ness somewhat  precaiions. 

Central  district — Mining  operations  have  been  carried  on  during  the 
greater  part  of  the  year,  mostly  in  prospecting  and  testing  the  rock 
from  the  different  ledges.  The  ledges  contain,  in  many  cases,  besides 
silver,  a  large  per  cent,  of  gold.  Those  specimens  seen  by  the  writer 
are  quartz  with  galena,  a  little  zinc-blende  and  antimonv,  or  their  decom- 
posed products. 
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The  little  stamp-mill  of  Philip  Muller,  in  the  district,  has  beea  at 
work  when  necessary  to  mube  trials  of  a  few  tons  of  rock  at  a  time  for 
prospectors.  The  owner  has  also  been  experimenting  on  a  little  roast- 
ing-fnrnace  of  his  own  make  during  the  year,  with  varying  results. 

Sierra  district.— A  mill  has  been  pat  up  for  dry  amalgamation,  accord- 
ing to  A.  B.  Paul's  patent.  The  first  experiments  are  said  to  be  very 
satisfactory  by  the  superintendent  of  the  mill,  Mr.  Charles  D.  Smyth. 
People  await  the  final  result  with  much  interest.  The  mill  has  been 
placed  in  Dun  Glen  Caiion,  above  the  town,  where  the  Old  Lang  Syne 
mill  used  to  be.  The  Lang  Syne  minehas  been  worked  for  a  few  months 
to  extract  the  necessary  quartz  for  the  new  mill.  The  Tallulah  mine  also 
has  been  running  its  tunnel  to  reach  the  ledge  about  150  feet  below  the 
old  works.  The  Auburn  mine  has  also  been  worked  in  a  small  way. 
For  want  of  means  to  work  their  quartz,  rich  in  gold,  the  owners,  who 
work  the  mine  themselves,  have  stamped  and  extracted  by  hand  the 
gold  from  the  rich  pieces  to  obtain  the  means  to  prosecute  their  work. 

Eclio  district.— The  Butte  mine  was  worked  until  last  September, 
when  the  mill  of  the  company  at  Eye  Patch  was  burned  dowu.  The 
work  done  during  the  first  part  of  the  year  was  on  the  incline,  sinking 
deeper  on  the  ledge,  besides  the  removing  of  the  ledge  between  two 
driit^  run  north  of  the  incline.  This  was  the  main  source  from  which 
the  mill  was  furnisbed  with  ore.  Last  July  the  company,  after  pur- 
chasing a  tunnel  about  500  feet  in  the  hill,  well  located  to  reach  their 
ledge  began  work  on  it.  They  wilt  be  about  130  feet  vertically  below 
t  mouth  of  the  mine  when  the  ledge  is  reached  by  the  tun- 


The  work  on  the  old  Alpha  mine  was  also  resumed  last  fall,  and  a 
good  deal  of  ore  picked  from  the  dumps  has  been  shipped  to  the  Eeno 
mill  for  reduction.  .  ,  ,     . 

The  mill  at  Eye  Patch  was  burned,  by  accident  it  is  supposed,  last 
September.  A  new  one,  stronger  and  better  adapted  to  the  wants  of 
the  place,  has  been  built,  and  will  probably  be  ready  to  run  early  m 

Antimony  in  iferada.— For  the  following  interesting  description  of 
some  remarkable  antimony-mines,  1  am  indebted  to  Mr.  William  L. 
Faber,  a  metallurgist  of  scientific  training  aud  practical  experience. 

The  mines  are  situated  in  Humboldt  County,  twelve  miles  south  of 
Battle  Mountain,  a  station  on  the  Central  Pacific  Railroad,  five  hundred 
and  forty  miles  east  of  San  Francisco,  and  three  hundred  and  sixty 
miles  west  of  Ogden  and  Salt  Lake  City.  ^     l-  ,  ^ 

There  are  two  parallel  veins,  about  100  feet  apart,  on©  of  which  has 
been  prospected.  Both  crop  out  for  over  a  mile,  commencing  at  the 
top  of  a  ridge,  where  the  Mountain  King  shaft  has  been  opened,  run- 
ning downward  about  1,000  feet  in  a  distance  of  1,500  feet  north,  where 
they  cross  a  canon  or  gully,  and  thence  rise  on  the  opposite  ridge,  where 
another  shaft,  the  Columbia,  has  been  sunk  to  a  depth  of  93  feet,  at  a 
point  about  80  feet  above  the  canon. 

The  Mountain  King  shaft  is  15  feet  deep,  and  exhibits,  from  sur- 
face to  bottom,  and  in  the  bottom,  a  continuous  vein,  two  feet  thick,  of 
solid  sulphuret  of  antimony.  The  vein  is  perpendicular,  and  has  well- 
defined,  regular  walls,  clearly  cutting  the  country-rock. 

In  the  Columbia  shaft  the  vein  is  not  so  regular  or  well  defined, 
but  still  contains,  in  a  width  of  four  feet,  fully  two  feet  of  solid  ore, 
sometimes  ip  a  body,  sometimes  divided  in  two  or  three  strings  by  inter- 
vening horses.  From  the  excaration  3,750  cubic  feefc  of  rock  were  re- 
moved, which  furnished  160  tons  of  clean  ere,  being  at  the  rate  of  one 
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ton  per  25  cubic  feet.    Of  this  ore  50  tons  have  been  removed  and  sold 
or  used,  while  100  tons  are  on  the  dump. 

The  ore  irom  the  Columbia  shaft  is  an  intimate  mixture  of  sul- 
phuret  and  oxide  of  antimony,  quite  free  from  any  other  mineral  or 
metal.  A  careful  analysis  of  a  fair  average  sample  of  the  ore,  rough- 
dressed,  resulted  as  follows : 

Moisture , ^.82 

Alumina,  (clav) , ,  1  58 

Silica ". 12.62 

Antimo'jj C2. 28 

Bismuth  , C.  03 

Sulphur 15.31 

Oxygen,  (calculated) 4. 06 

99.30 

A  specimen  from  near  the  surface,  at  the  Columbia  shaft,  assayed 
3  ounces  of  silver  per  ton ;  one  from  the  bottom  of  the  shaft,  20  ounces ; 
and  one  from  the  Mountain  King  shaft,  19.5  ounces. 

Minemlogically,  the  ore  consists  of— 

Blue  sulphuret  of  antimony. . . , 56, 7t 

Yellow  oxide 29, 09 

Quartzose  gangue 14. 20 

100. 00 


These  mines  are  peculiarly  interesting  on  account  of  the  singular 
purity  of  the  ore,  since  the  absence  of  lead  and  copper  greatly  facilitates 
the  production,  by  the  simplest  reduction  process,  of  an  excellent  quality 
ofregulus  of  antimony.  This  was  futly  proved  by  an  experiment  which 
I  made  at  the  works  at  Battle  Mountain  Station,  smelting  the  ore 
in  a  reverberatory,  with  native  alkali  as  flux,  and  fine  coal  as  the  only 
reducing-agent,  and  thus  producing,  in  one  operation,  from  crude  ore, 
metallis  antimouy,  several  tons  of  which  were  shipped  to  New  York  and 
sold  to  consumers  for  various  puposes.  All  who  have  used  it  pronounce 
it  equal  to  the  imported  refined  regains;  although  some  of  the  pigs 
■were  not  quite  free  from  sulphur. 

The  details  of  the  smelting  process  Mr.  Faber  does  not  wish  to  make 
public,  but  that  it  is  inexpensive  apjiears  from  the  following  facts:  The 
furnace,  of  a  capacity  to  hold  only  a  ton  of  melted  ore.  could  work  this  off 
in  twelve  hours,  producing  800  to  1,000  pounds  of  metal  from  2,000 
poundsore.  Fiftypercentwasthebestyieldobtainedjand  this  only  when 
the  furnace  worked  to  perfection.  The  consumption  of  coal  was  1  ton 
in  twenty-four  hours,  the  fine  coal  sifted  from  which  was  used  as  the 
reducing-agent,  mixed  with  the  melted  ore. 

The  loss  of  metal  by  volatilization  was  quite  insignificant,  and  nearly 
the  whole  loss  waa  due  to  the  diflaeulty  of  keeping  the  antimony  out  of 
the  slag.  Several  times,  from  an  error  in  the  working  or  in  fluxing, 
nearly  all  the  metal  was  scorified,  nor  could  it  be  reduced  again  from 
the  slag,  at  least  in  the  reverberatory. 

Mining  the  ore  costs,  by  contract,  $3  per  ton.  Hauling  from  the 
mines  to  the,  station,  by  job  tea.ms  from  a  livery-stable,  costs  $i  per  ton. 
Freight  to  San  Francisco,  $10  per  ton ;  to  England,  via  Cape  Horn, 
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say  $15  per  toD,  meaning  always  the  short  ton  of  2,000  pounds.  The 
ore  is  worth  in  England  from  £12  to  £15  per  miners'  ton,  of  2,352 
pounds,  equivalent  to  about  $50,  to  $63  for  2,000  pounds.  The  regulus 
is  worth  from  12  to  14  cents  per  pound. 

From  these  figures  it  is  apparent  that  a  mine  of  base  metal  exclu- 
sively  for  the  silver  in  these  antimony-ores  is  too  insignificant  to  be 

regarded— in  the  Pacific  States,  may  return  quite  handsome  proflts,_and 
be  more  desirable  property  than  mines  of  silver  or  gold  not  stnctly 
first  class. 
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ELKO   COUNTY. 

Cope  district, — I  have  not  yet  been  able  to  visit  this  district  per- 
sonally, nor  could  njy  deputy  do  so.  For  this  reason  I  cannot  speak  as 
intelligently  of  the  situation  of  its  mining  industry  as  I  shonld  wish  to, 
especially  as,  from  correspondence,  I  must  come  to  the  conclusion  that 
this  district,  as  well  as  the  neighboring  one  of  Bull  Huo,  promises  to 
become  quite  important 'in  the  near  future. 

It  appears  that  during  the  year  the  development  of  the  mines  in  (jOpe 
has  satisfactorily  progressed.  The  Argenta  and  Bscelsior  mines  have 
been  worked  with  great  vigor  duringthesummer,  in  order  to  prepare  them 
for  the  extraction  of  large  quantities  of  ore  in  the  fall.  By  that  time  it 
was  expected  to  have  the  mines  sufficiently  opened  to  give  employment 
to  forty  or  fifty  miners  in  extracting  ore.  The  Independent,  El  Dorado, 
and  Monitor,  have  also  been  energetically  worked. 

There  was  only  one  dry-crushing  and  roasting  mill  in  Mountain  City 
in  the  summer,  and  astiie  ores  carry  large  qaantities  of  base  metal,  and 
cannot,  therefore,  be  worked  to  advantage  by  the  wet-crushing  mills, 
wliich  were  first  foolishly  erected,  this  one  mill  (P.  F.  Davis's,  formerly 
Vance's)  was  continually  overcrowded  with  work.  Finally,  Mr.  Norton 
resolved  to  add  roasting-furaaces  to  his  lO-stamp  mill,  but  whether  this 
programme  has  since  been  carried  out  I  do  not  know. 

In  Bull  Bun  district  several  mines  have  been  worked  throughout  the 
year,  and  the  ore  has  been  brought  to  Mountain  City  for  reduction. 
About  one  hundred  miners  are  reported  to  have  been  engaged  here  in 
mining  in  the  summer. 

Lone  Mountain  district  is  situated  twenty-eight  miles  north  of  Elko. 
Its  name  is  derived  from  the  position  of  the  mountain,  rising  alone  from 
the  plain,  but  which  properly  belongs  to  the  chain  on  which  Mineral 
Hill,  Kailroad,  Cope,  and  Bnll  Eun  are  located,  furi^her  south.  Although 
this  district  is  a  very  promising  one,  there  is  no  work  being  done  this 
winter.  Several  mines  will,  however,  be  opened  in  the  spring.  There 
are  three  formations  of  rock  running  through  the  mountain,  namely, 
limestone  on  the  east,  and  granite  and  slate  on  the  west.  The  mines 
now  located  are  mostly  in  the  limestone,  though  the  most  important  are 
situated  between  the  granite  and  slate.  The  most  promlsiug  is  the 
Paulina,  it  contains  800  feet,  and  is  situated  between  the  granite  and 
slate;  its  course  is  north  and  south;  dip  50°.  A  shaft  is  suuk 
near  the  center  of  the  claim,  50  feet.  The  vein  is  4  feet  wide,  very 
regular,  and  the  ores  are  steadily  improving  in  descending.  The  aver- 
age yield  of  the  ore  in  the  bottom  of  the  shaft  is  $120  in  silver  per  ton, 
and  25  per  cent,  lead.  This  claim  is  also  opened  on  its  northern  ex- 
tremity; it  is  traced  for  a  mile.  Several  locations  to  the  north  promise 
well,  and  one  to  the  south,  owned  by  parties  in  San  Francisco,  has  a 
shaft  sunk  on .  it  50  feet  deep,  showing  the  same  characteristics  of  the 
ore  as  Paulina.  The  Paulina  was  located  by  Messrs.  Lowe,  McKenzie 
&  Smith,  who  sold  one-half  of  the  mine  to  Messrs.  E.  V.  Bobbins  and 
J.  W.  Hussey.  The  same  parties  own  also  the  Monitor,  located  in  the 
limestone.  A  shaft  has  been  sunk  40  feet,  and  some  stoping  is  done  on 
this  lode.  Its  width  varies  from  6  inches  to  4  feet.  The  ore  taken  out 
is  sold  for  $20  per  ton,  on  the  dump,  it  was  hauled  to  Elko,  and  there 
smelted.  The  road  from  Elko  is  very  good,  affording  plenty  of  water 
and  grass  nearly  the  whole  year  round,  At  the  foot  of  Lene  Mountain 
there  is  a  stream  of  water  that,  in  its  lowest  stage,  furnishes  100  inches. 
If  ores  needing  concentration,  or  milling-ores,  should  be  found  here- 
after, this  water  would  be  extremely  valuable.    On  the  southern  end  of 
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the  mountain  is  a  very  strong  vein  of  iron,  contalningsorae  copper  and 
silver,  A  shaft  haa  been  sunk  on  it  20  feet,  and  a  drift  run  across  the 
vein  for  16  feet ;  but  the  hanging- wall  has  not  been  reached.  From  in- 
dications on  the  surface,  the  vein  Is  supposed  to  be  40  feet  in  width. 
The  time  must  soon  come  when  this  vein  will  be  valuable  for  its  iron, 
especially  as  a  flux  for  quartzose-lead  ores. 

Eqilroad  district. — Mr.  J.  W.  Hussey,  of  Elko,  has  kindly  furnished 
me  some  notes  on  Gailroad  district,  the  substance  of  which,  together 
with  other  information,  is  embodied  in  the  following : 

The  principal  mines  are  situated  on  the  eastern  slope  of  Bunker 
TTitl  Mountain,  the  highest  peak  in  the  district.  Two  spurs  putting  out 
from  the  main  range  form  a  horseshoe,  or  crescent,  and  within  this 
crescent  the  principal  labor  has  been  done.  Bunker  Hill  Mountain 
is  9,050  feet  above  the  level  of  the  sea,  and  mines  have  been  discovered 
within  200  feet  of  the  summit.  The  mine  most  developed  in  this  horse- 
shoe is  located  on  one  of  the  principal  spurs,  and  is  called  the  Last 
Chance,  No.  2.  Its  course  is  nearly  in  accordance  with  that  of 
the  main  range  northwest  and  southeast,  and  cutting  the  spur  on 
■which  it  is  located  at  right  angles.  The  claim  is  COO  feet  in  length, 
and  is  developed  by  an  incline,  sunk  to  the  depth  of  00  feet,  follow- 
ing the  foot-wall.  The'  hanging-wall  was  not  reached  until,  at  the 
depth  of  60  feet,  a  drift  was  run  across  the  lode,  which  was  found  to  be 
13  feet  wide,  A  tunnel  was  run,  cutting  the  lode  at  the  depth  of  90 
tfeet,  and  communicating  with  the  incline.  The  pitch  of  the  Jode,  to 
the  depth  of  00  feet,  is  at  an  angle  of  37*^.  At  that  depth  it  changes 
to  60°,  which  it  now  is.  The  principal  ores,  to  the  depth  of  60  feet, 
were  galena  and  carbonate  of  lead,  with  occasional  streaks  and  spots 
of  sulphuret,  and  the  oxides  of  copper  diffused  through  the  lead-ore, 
At  this  point  red  and  black  oxides  of  copper  came  in  strongly  on  the  foot- 
wall,  to  the  width  of  8  feet,  and,  as  the  incline  descended,  uativecopper,  in 
considerable  quantities,  was  found  diffused  through  the  red  oxides.  The 
copper-ores  continued  for  20  feet  in  depth,  when  they  gave  way  to  giUena 
and  carbonate  of  lead  again ;  but  the  ore  was  richer  than  found  above. 
"Wbilst  the  upper  ores  will  yield  from  $39  to  $150  per  ton  in  silver, 
those  found  underneath  the  copper  yield  from  $50  to  $300.  The  pure 
galena,  which  is  concentrated  in  the  center  of  the  vein,  yields  upward 
of  $200  per  ton  in  silver.  At  the  depth  of  90  feet  the  lode  is  found  to 
be  21  feet  wide,  17  of  which  is  good  smelting-ore.  The  walls  are  lime- 
stone, very  smooth  and  regular,  with  bodies  of  spar  lining  either  wall. 
This  is  a  cbaracteristie  of  the  mineral- veins  of  this  district ;  the  sides 
are  usually  lined  with  spar,  and  just  before  reaching  a  vein  in  a  tunnel 
large  bodies  of  spar  are  encountered  in  the  country-rock.  A  shaft 
is  now  being  sunk  in  the  tunnel  on  the  vein,  15  leet  from  ■  the  foot-wall, 
■which  was  down  20  feet  in  No^\'emher,  finding  the  same  ore  at  that 
depth  as  encountered  in  the  tunnel.  This  mine  was  purchased  of  the 
original  owners  about  one  year  ago  by  E.  V.  Bobbins,  of  Chicago,  Illi- 
nois, and  by  him  sold  to  J.  W.  Hussey,  acting  as  agent  for  a  company 
of  New  York  capitalists,  under  whose  directions  recent  developments 
have  been  made.  The  mine  is  now  in  condition  to  yield  40  tons  of  ore 
per  day.  Developments  are  still  going  on,  as  probably  the  company 
will  not  erect  furnaces  before  sirring.  This  is  the  largest  deposit  of  lead- 
ore  ever  found  in  this  vicinity,  and  bids  fair  to  become  as  celebrated  as 
the  famous  deposits  at  Eureka. 

Easterly  of  the  Last  Chance,  and  150  feet  farther  down  the  spur,  are 
situated  the  Lone,  True,  and  Eed  Jacket  mines.  These  locations  are 
iu  close  proximity,  and  supposed  to  be  on  the  same  lode.    They  pro- 
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duce  galena  and  carbonate  of  lead,  thongli,  up  to  this  time,  of  a  lower 
grade  than  the  ores  of  the  Last  Chance.  These  mines  were  bonded 
about  six  months  ago  by  the  New  York  company,  of  which  Mr.  Hnssey 
is  the  agent.  In  prospecting  the  same  a  tuunel,  known  as  the  Hussey 
tnnnel,  was  run  into  the  mountain  137  feet,  supposed  to  cut  the  veins 
100  feet  deep.  About  100  tons  of  good  ore  have  been  taken  out.  Some 
of  the  ore  sent  to  San  Fr&neisco  yielded  55  per  cent,  lead  and  $47  in 
silver.  The  vein  now  being  worked  is  7  feet  wide,  3  feet  of  which  is 
solid  galena,  of  a  little  higher  grade,  both  in  lead  and  silver,  than  that 
sent  oif.  Mr.  Hussey  intendspusbing  the  tunnel  further  into  the  monnt- 
aiuj  as  there  are  indications  in  the  end  of  the  tunnel  of  striking  another 
deposit. 

Still  farther  to  the  east  is  the  Tripoli,  owned  hy  W.  J.  Kaveston 
anil  some  San  Francisco  capitalists.  This  lode  is  opened  by  a  eut 
and  a  shaft  sunk  to  the  depth  of  30  feet.  Some  of  the  richest  ore 
ever  found  in  the  district,  assaying  as  high  as  $1,500  per  ton  in  silver, 
has  come  from  this  shaft.  The  lode  is  trom  3  to  6  feet  wide.  Some 
good  milling  ore,  containing  sulphurets  of  silver,  has  been  taken  from 
this  mine. 

Just  east  of  this  lode  are  several  locations  of  some  promise,  among 
them  the  Otto,  Espublic,  and  Mayflower,  which  mostly  contain  lead-ores, 
though  tbe  last  named  contains  copper  of  a  high  percentage. 

AOjoining  the  Last  Chance  on  tlie  west  is  the  Humboldt,  now  incor- 
porated in  San  Francisco  under  the  name  of  the  Highland  Silver  Mining 
Company,  and  two  tunnels  are  now  being  driven  into  the  lode ;  but  up 
to  this  time  no  favorable  results  have  been  reached. 

Southerly  of  the  Humboldt,  and  well  up  on  the  side  of  Bunker  Hdl, 
is  located  the  WflbFoot,  owned  by  the  same  parties  as  the  Tripoli.  A 
tunnel  has  been  run  on  the  vein  30  feet,  and  a  shaft  sunk  to  the  depth 
of  25  feet.  Some  of  the  ore  taken  out  has  been  sent  to  San  Francisco, 
and  yielded  $90  in  silver  and  45  per  cent.  lead.  There  was  some  ore  in 
tbe  bottom  of  the  shaft,  in  Hovenjber,  that  would  yield  $200  in  silver. 
As  the  hill  is  very  steep  here,  it  is  the  intention  of  the  owners  to  eut 
the  lode  at  greater  depth  with  a  tunnel  in  the  spring. 

Northwest  of  this  is  the  Shoo-Fly,  owned  by  B.  V.  Bobbins.  Some 
very  good  ore  has  come  from  this  vein.  There  were  30  tons  of  ore 
on  the  dump,  in  November,  that  would  yield  45  per  cent,  lead  and 
over  $100  in  silver  per  ton.  A  tunnel  has  been  run  on  the  vein  40 
feet.  The  first  body  of  ore  struck  is  exhausted,  and  the  tunnel  is 
now  being  extended  into  the  hill,  with  strong  indications  of  speedily 
striking  another  body.  The  Ehino  is  a  location  150  feet  northwesterly 
of  the  Shoo-Fly.  The  ore  resembles  that  of  the  Shoo  Fly  somewhat, 
but  there  is  not  enough  work  done  to  develop  the  characteristics 
of  the  vein.  On  top  of  the  ridge,  just  above  this  mine,  is  located 
the  Bunker  Hill.  Ten  tons  of  red  oxide  of  copper,  through  which 
native  copper  was  generally  diffused,  was  taken  out  here  and  sent 
to  San  Francisco.  The  vein  is  not  well  defined.  Just  below  the 
Shoo-Fly  are  located  the  Bullion  and  Bullion  Extension,  both  of  which 
have  afforded  considerable  quantities  of  galena,  rich  in  lead,  and  con- 
taining from  $iO  to  $50  in  silver  per  ton.  Work  on  both  has  been  very 
irregular,  and  the  owners  have  been  somewhat  discouraged  through 
selling  their  ores  and  the  jiurchasers  failing  to  pay.  A  tunnel  was  re- 
cently started  to  strike  the  Bullion  Extension  200  feet  deep,  which 
will  be  250  feet  long.  After  penetrating  the  hill  95  feet,  and  coming 
to  hard  rock,  the  tuunel  was  stopped.  Still  northerly  and  westerly 
are  located  several  mines  of  considerable  promise,  if  they  were  in  the 
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hands  of  capitalists  who  could  carry  on  the  work  iiutil  furnaces  were 
erected,  making  a  market  for  the  ores.  The  Dally  contains  galena  with 
some  copper.  The  Pine  Mountain  has  afforded  some  very  good  copper- 
ore,  containing  about  $30  in  silver.  The  ore  known  as  copper-glance  is 
found  m  this  mine.  The  Nevada,  close  by,  belongs  to  the  Highland 
Silver  Mining  Company.  It  is  a  very  large  lode,  but  not  sufficiently 
concentrated  for  present  profit.  A  spur  puts  down  from  the  main  range 
at  this  point,  forming  the  westerly  side  of  the  Crescent.  The  first  mine 
of  importance  on  this  is  the  Sweepstakes,  owned  by  Brossomer,  Norton 
&  Co.  It  carries  mostly  copper,  in  the  form  of  black  and  red  oxides. 
A  shaft  has  been  sunk  35  feet,  and  a  drift  run  from  the  shaft  20  feet 
westerly.  Considerable  of  the  ore  now  coming  out  yields  native  copper, 
and  assays  30  per  cent.  Near  this  are  located  two  mines  belonging  to 
Mr.  Eitchie,  of  Philadelphia,  known  as  the  Snow  I>rop  and  Orphan 
Boy.  Both  seem  to  be  on  strong  lodes,  containing  some  lead,  but  mostly 
copper.  On  this  spur  the  lodes  are  well  defined,  and  below  the  mines 
just  named  they  contain  more  silver  and  less  lead.  When  better  de- 
veloped they  will  probably  prove  to  contain  good  milling-ore.  Among 
the  mines  affording  ores  of  this  description  are  the  Mountain  View, 
Haskell,  Pixly,  Highland,  Little  Emma,  and  Black  Wanlor,  the  last 
three  being  locations  on  the  same  lode.  Between  the  two  horns  of  the 
Ci«seent  is  a  small  hill,  which  seems  to  be  a  slide  from  the  main  range, 
but,  OQ  penetrating,  it  is  ibuud  to  be  composed  of  limestone  and  sand- 
stone, and  to  contain  probably  the  largest  body  of  carbonate  of  copper 
ever  found  in  the  State.  The  mines  are  called  the  Ella  and  Jenseu,  and 
are  owned  by  A.  J.  Eoulstone,  J.  W.  Hussey,  and  Messrs.  Lynde,  Hough, 
and  Thurman,  of  San  Francisco.  The  vein  has  bgen  pentrated  by 
several  shafts,  and  cut  by  two  tunnels.  One  of  the  tunnels  cuts  the 
Tem  30  feet  deep,  where  it  is  20  feet  wide.  The  ore  is  Shipped  as  it 
comes  from  the  mine  to  San  Francisco,  where  it  has  been  found  to  cou- 
tain  from  22  to  28  per  cent,  of  copper.  One  shaft  is  sunk  25  feet  below 
this  tunnel,  and  the  same  ore  is  found.  The  course  of  the  vein  is 
northerly  and  southerly.  The  owners  were  shipping  80  tons  per  month 
in  November,  but  from  that  time  forward  expected  to  ship  200  tons  per 
month.  On  the  southerly  side  of  the  mountain  there  has  been  less 
work  done,  yet  there  are  some  mines  that  promise  well.  The  most 
promising  are  the  following  :  Sed  Bird;  contains  galena  and  carbonate; 
shaft  sunk  40  feet  deep;  vein  from  6  inches  to  4  feet  wide.  The  galena 
in  this  mine  is  of  high  grade.  Owned  by  the  Chase  Brothers.  On  the 
same  range  is  the  Last  Effort,  owned  by  Messrs.  Hall  &  Honghtalin, 
which  also  contains  galena  of  a  high  grade.  Still  farther  to  the  south 
IS  the  Lyon,  a  lode  13  feet  wide.  The  vein  matter  i^  filled  with  streaks 
ot  rich  galena,  assaying  over  $150  per  ton  in  silver.  These  streaks  are 
irom  1  inch  to  4  inches  wide.  A  shaft  has  been  sunk  30  teet  in  the  vein, 
and  carbonate  ore  is  coming  in  at  the  bottom.  The  mine  is  owned  by 
Messrs.  Morgan,  Peyton  &  Co.  Near  this  is  a  promising  mine  of  car- 
bonate of  lead,  called  the  Walla-Walla  Chief.  Still  farther  soulli  are 
the  Wormer  and  Rising  Sun,  the  ores  of  which  resemble  those  of  the 
Walla- Walla  Chief,  and  contain  some  iron.  On  the  western  slope  of 
Bunker  Hill  a  very  good  mine  has  been  opened  this  summer.  It  is 
called  the  W.  S.  Lee,  and  is  owned  by  Messrs.  Armstrong,  Gillette  & 
Piott.  This  vein  has  been  stripped  on  the  surface  lor  a  length  of  400 
feet.  The  ores  are  silver  and  lead,  though  containing  less  lead  than 
those  on  the  eastern  slope.  A  shaft  is  sunk  to  the  depth  of  90  feet,  in 
which  there  is  ore  all  the  w'ay.  The  vein  is  from  18  inches  to  4  feet 
■wide;  in  the  bottom  of  the  shaft  it  is  4  feet.    The  course  of  the 
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vein  is  northerly  and  southerly ;  the  dip  50=>.  The  walls  are_  lime- 
stone Outs  have  been  made  ou  the  surface  of  the  vein,  showing  it 
equally  as  good  as  found  in  the  shaft.  Forty  tons  of  ore  have  been 
shipped  to  San  Francisco,  which  yielded  $100  in  silver.  Upward  of 
100  tons  of  like  character  were  on  the  dump  in  November.  Near  the 
W.  S.  Lee,  and  south  of  it,  are  the  Pine  Creek  and  True  Blue.  These 
mines,  as  faras  developed,  show  rich  lead  and  silver  ores,  which  con- 
tain also  a  considerable  percentage  of  copper.  The  owners  of  the 
True  Blue  are  prosecuting  worli  on  the  mine,  meeting,  so  far,  with  good 
success.  The  shaft  is  only  12  feet  deep,  but  yields  a  high  grade  of  ore. 
There  are  not  many  mines  on  this  side  of  the  moantain  that  are 
opened  to  any  extent.  Access  to  them  has  been  difBcult,  until  this 
season,  when  Messrs.  Armstrong,  Piott  &  Co.  made  a  road  that  leads  to 
Palisades,  whicb  is  thirteen  miles  distant. 

The  Union  Copper  mine,  owned  by  C.  M.  Grout  &  Co.,  has  a  better 
surface-showing  than  a,ny  mine  in  the  vicinity.  The  shaft  is  10  feet  deep ; 
width  of  lode  not  ascei-tained.  Copper-ores,  yielding  40  per  cent,  of 
copper  and  $80  in  silver,  have  come  from  the  shaft.  The  claim  contains 
2,000  feet,  and  the  croppings  arc  30  feet  wide.  The  Mountain  Boy  is 
also  a  promising  location.  j         >,  ic 

Coal  near  Mko.— Reports  have  reached  me  that  twelve  and  one-halt 
miles  north  of  Oreana,  and  about  twenty  miles  northeast  of  Flko,  sev- 
eral coal-veins,  which  bad  been  discov.ered  a  year  or  more  ago,  have 
been  further  prospected.  A  vein  of  coal  4  feet  wide  is  reported  to  have 
been  first  struct  in  a  shaft  at  the  depth  of  eight  feet  from  the  surface. 
Since  then  a  tunnel  has  been  run  for  200  feet,  cutting,  in  the  space  of 
100  feet,  five  distiuct  veins  of  diflferent  width,  amounting  in  all,  it  is 
reported  by  the  local  paper,  to  60  feet  in  width  of'  coal,  resembling  very 
much  the  best  of  what  is  known  in  Elko  as  the  Eocky  Mountain  coal. 
The  tunnel  cuts  the  veins  at  no  point  at  a  greater  depth  than  15  feet, 
as  it  has  been  run  simply  for  tbe  purpose  of  prospecting  the  veins  and 
to  ascertain  the  dip,  &c.,  so  that  permanent  works  may  be  commenced. 

The  diseoveiy  of  workable  searfis  of  good  coal  in  the  vicinity  of  Elko, 
item  which.point  it  might  be  shipped  to  the  neighboring  base-metal 
districts,  including  Eureka,  is  of  the  highest  importance.  But  I  am  in- 
clined to  believe  that  these  coal  beds  are  neither  of  the  thickness 
ascribed  to  them,  nor  of  a  quality  such  as  ijould  warrant  their  use  in 
blast-furnaces.  It  is  undoubtedly  lignite;  and  this  western  lignite 
will  unfortunately  break  up  into  small  cubes  as  soon  as  it  is  exposed  to 
heat.  So  far  this  kind  of  coal  has  been  found  unsuitatfle  for  metallur- 
gical use.  For  the  reverberatory  it  is  possible  that  it  may  be  found 
convenient  for  use  in  stair- grates',  and  in  the  blast-furnace,  if  it  can  be 
used  at  all,  it  must  bo  used  in  pressure-furnaces,  sach  as  Mr.  Bessemer 
has  proposed  for  the  melting  of  iron  in  cupolas. 

LINCOLN  COUNTY. 

JSo  single  district  in  Nevada,  outside  of  the  Washoe  country,  has  pro- 
duced as  much  bullion,  during  1871,  as  Ely  district,  in  Lincoln  County. 
Last  year'soperations,  which,  in  themselves,  produced  results  sufficiently 
grand,  were  insiguificent  in  comparison  to  what  has  been  done  this 
yeat.  .  , 

Stimulated  by  the  astonishing  success  of  the  two  leadmg  mining 
companies  in  this  district,  numerous  other  companies  have  been  formed 
during  the  year,  and  nearly  all  of  them  have  so  far  succeeded.  The 
Meadow  Valley  Mining  Company,  and  the  Eaymond  and  Ely  Mining 
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Company,  have  taken  the  lead  iu  magnitude  of  operations  and  bullion 
product- 
Mr.  Aug.  J,  Bowie,  jr.,  mining  engineer,  has  lately  made  a  very  com- 
plete report  on  the  Meadow  Valley  mine  and  mill,  and  with  his  per- 
mission I  insert  it  here  as  the  best  which  has  ever  been  published. 

The  Meadow  Valley  mine  is  situated  in  Pioche  City,  the  connty-seat  of  Linoolu 
Comity,  Nevada,  distant  one  hundred  and  fifty  miles  from  HamUton,  or  two  linndred 
and  seventy-thiee  miles  from  the  Palisades,  (station  on  the  Central  Pacific  Eailtoad.) 

The  property  at  present  worked,  and  known  by  the  name  of  the  Meadow  Valley 
mine,  consists  of  a  series  of  claims  located  on  the  vein,  adjoining  one  another,  and  ag- 
gregating a  total  length  of  2,315  feet. 

The  formation  of  the  hill  in  which  the  vein  oecnra  is  quartiite.  Including  the  two 
branches,  the  vein  has  been  traced  fully  one  mile  and  a  quarter. 

The  quartzite  formation  in  this  country  is  entirely  novel ;  jn  fact,  v.  Cotta,  in  his 
work  on  Stratification,  records  but  three  instances  of  important  mines  in  whicliquart- 
zite  appears,  viz,  Przibram  in  Bohemia,  Poullaouen  iu  Brittany,  and  Hiendelencia  in 

The  gener; 
bnt  its  direof 

irregular,  being  from  1  inch  to  9  feet.    The  dip  varies ;  it  is  sometimes  very  flat,  and 
then  quite  vertical. 

In  the  weat  end  of  the  Meadow  Valley  mine,  the  vein  dips  in  shaft  No.  3,  with  an 
average  angle  of  81°  ;  while  in  No.  7,  on  the  east  end,  the  average  dip  is  51°.  The  tex- 
ture of  the  vein  is  strong  and  adheres  to  the  oncommissing  walls.  The  size  of  the  vein 
is  occasionally  designated  by  a  border  of  galena.  The  gangue  is  qoaitz,  and  is  very 
mnch  decomposed.  The  silver  occurs  chiefly  as  a  chloride,  combined  also  with  car- 
bonates and  sulphnrets  of  lead.  No  areenic  or  antimony  has  been  as  yet  detected  in 
the  ores.  The  vein  in  the  east  end  of  the  mine  contains  also  carbonates  of  copper  and 
copper  silver-glance.  ' 

The  peculiarity  of  veins  in  quartzite  is  the  number  of  stringers,  or  feeders,  attached 
to  the  maia  vein.  So  far,  at  Pioche,  none  of  thom  have  been  followed  to  any  great 
length.' 

As  to  whether  tlie  forkst  at  the  east  end  of  the  mine  will  again  meet,  it  is  impossible 
to  state.  One  fact  especi£illy  worthy  of  notice  is  the  encroachment  of  the  vein  in 
shaft  No.  7  on  the  Burke  ground. 

The  ledges  on  the  snrface  are  fi30  feet  apart;  at  aperpendicnlardcfth  of  440  feet, 
in  No.  7  shaft,  the  distance  between  the  440-foot  level  and  the  Bnrke  level  is  420  feet. 
Of  course  it  is  impossible  to  foretell  whether  they  wUl  nnit«  depth. 

The  annals  of  mines  in  qnartaite  load  us  to  expect  that  the  Pioehe  vein  -will  continue 
to  a  considerable  depthj  bntthe  continuity  of  a  vein  must  not  in  anywaybe  con- 
founded with  its  richness  or  productive  capacity  in  precious  metals 

A  mine  develo[ied  only  400  or  500  feet  deep  has  not  acq  iired  i  sufl3cient  lepth. 
to  warrant  a  positive  opinion  as  to  its  future  develipmeat.  At  present  the  prosptcts 
of  the  Meadow  Valley  mine  are  very  flatteiing 

The  mine  is  worked  through  three  ahafb*  The  Extension  shaft  on  the  west  end 
is  perpendicular,  and  first  cuts  the  vein  150  feet  itom  the  surface  At  a  depth 
of  307  feet  (bottom  of  shaft)  a  cross-cut  to  the  vein  shows  it  U>  be  only  IH  feet 
distant  to  the  south.-  By  means  of  ahorse  whim  at  the  mouth  of  the^aft  the  ore  is 
hoisted  to  the  surface.  Adouble  engine  h-is  been  bought  andwillbociict^d  herein  the 
course  of  the  next  two  months.  The  shaft  is  gmall  and  is  closely  timbered.  It  has  two 
compartments,  one  of  which  is  used  for  a  ladder-way.  In  case  of  need  the  shaft  could 
be  enlarged  on  the  sooth  side.  The  first  hundred  feet  of  timbering  is  poor.  The  only 
work  at  present  prosecuted  here  is  the  drJviUgofa  cross-cut  to  the  vein  for  the  purpose 
of  opening  the  360-foot  level,  now  being  driven  &om  shaft  Ko.  3. 

The  Discovery  shaft  is  situated  31  feet  irom  the  Pioche  monument.  It  has 
been  gunk  to  the_  200-foot  level  on  the  vein.  It  is  weU  timbered  in  sets,  and 
could  be  divided  into  double  compartments.  Since  the  purchase  of  the  Extension 
shaft  it  is  no  longer  used,  and  will  iu  all  probability  be  converted  into  an  ore-chute. 

No.  3  shaft  is  situated  228  feet  to  the  northeast  of  the  Discovery  shaft.  This  is  an 
incline  shaft,  and  has  been  sunk  to  a  depth  (vertical)  of  400  feet.  It  is  the  main  work- 
ing shaft  of  the  mine,  and  all  the  levels  have  been  regniated  from  it.  It  is  well  tim- 
bered and  has  double  compartments.  An  engine  at  the  mouth  of  the  shaft,  with  sufli- 
cient  capacity  to  sink  800  feet,  hoists  the  ore  and  waste  to  the  surface. 

•  FeedBfB  have  mads  their  appearance  in  Uie  SOO-foot  lercl,  Ko.  3  shatt,  and  DOHr  tbt  Blnck  ehaft,  63-foot 

t  EaymoDd  &.  Ely  and  Meadow  Vallej  brancicB. 
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Descondiiig  No.'  3  shaft  to  the  63-foot  level,  the  ore  In  the  atopes  on  both  sides  (west 
to  Discovery  and  east  98'  8")  to  snrface  has  been  nearly  exhausted.  Forty-five  feet 
from  the  surface  a  thin  6eam  of  quartz  made  its  appearance  in  the  shaft,  on  the  Lang- 
ing-wall  side.  At  first  it  was  only  abont  an  iuch  in  size,  but  aa  the  shaft  descended 
the  seam  widened.  Down  to  the  63-foot  level  the  horse  was  all  taken  out.  The  vein 
at  this  tnnnel-level  meastired  8  feet.  DriftiuK  east  33  feet,  a  bifurcation  of  the  vein 
became  apparent.  Drifts  were  immediately  started  on  the  forks,  and  on  both  the 
uorth  and  south  forks  through  to  the  company's  line  the  vein  has  been  traced.  On  the 
north  fork  the  distance  traced  was  1,705  feet;  south  fork,  distance  traced  570  feet. 

The  amount  of  ore  now  remaining  iuthestopes  above  the  63-foot  level  approsiraates 
J50  tons,  of  a  value  of  |130pertoa.  West  of  the Diseovery  to  Extension  shalt  there  are 
69  tons— value  13ai6  per  ton.  Prom  the  63-foot  Idvel  to  the  120-foot  level  the  shafl;  is 
sunk  in  the  vein  on  the  foot-wall  side.  For  20  feot  below  the  63-foot  level  the  horse 
was  extracted,  and  80  feet  from  the  surface  the  distance  between  the  hanRing  and  foot 
walls,  (across  tie  horse)  was  23  feet.  This  immense  space  left  open  between  the  walls 
has  since  been  filled  up  from  theshaft  to  the  hanging-wall. 

The  horse  is  composed  of  quarts.  For  the  first  40  feet  it  was  quite  solid,  but  in  depth 
it  appears  to  partake  more  of  the  nature  of  quartzite,  the  quartz  commenoine  to  disinte- 
grateandtobediacolorectbyiron  or  ferruginous  substances.  Onthe'120-level  (foot-wall) 
the  shaft  passed  through  a  large  body  of  rich  ore.  The  vein  of  the  shaft  measured  5 
ieet,  and  assayed  $230  to  ^0  per  ton.  A  drift  driven  east  from  u  winze  sunk  from  the 
63-foot  level  to  the  120-foot  level,  distant  66  feet  ftom  shaft,  west,  disclosed  the  bifur- 
cation of  the  vein  to  the  west  of  the  main  shaft;  and  on  tho  opening  of  the  ISO-foot 
level  the  bifurcation  was  found  to  exist  48  feet  to  the  west  of  No.  3  shaft. 

East  of  this  last-mentioned,  shaft,  on  the  120-f6ot  level,  for  110  feet  the  ore  is  atoped 
out  to  within  23  feet  of  63-foot  level,  and  under  foot  for  a  depth  of  50  feet,  the  vein 
continues  56  feet  ftirther  east. 

One  hundred  and  sixty-six  feet  from  tie  shaft,  east,  the  vein  is  broken  and  has  been 
thrown  north,  and  is  badly  contracted.  The  drift  beyond  the  disturbance  has  been  ran 
along  the  foot-waJl  70  feet  in  the  vein.  Tho  ore  in  this  drift  is  very  poor  and  lies  ia 
bundles.  Average  samples  gave  $5i.'^b  per  ton.  The  vein  in  the  present  end  of  the 
drift  only  shows  a  trace  of  metai.  The  nanging-wall  drift  shows  a  small  vein  of  low- 
grade  ore  whicli  is  of  little  value. 

There  are  several  erosa-cuts  oonnecting  thefootand  hanging  wall  veins. 
At  the  point  of  dislocation  there  is  a  cross-cut  from  one  wall  t<i  the  other,  showingflie 
forks  to  bo  50  feet  apart.    The  haoging-wail  drift  extends  28  feet  Bortbeast  beyondthe 
cross-cut.    Forty-two  feet  from  cross-ent,  west,  on  the  hanging-wall  vein,  there  is  a 
chute  to  the  upper  level,  and  a  stope  20  feet  long  has  been  worked. 

At  shaft  No.  3  the  distance  fi:om  toot  to  banging  wall  ia  19  feet.  West  of  this  shaft 
to  the  central  winze  the  atopes  have  been  ex&iusted  to  the  upper  level.  From  the 
winze  to  the  Ext«naion  shaA  tho  stopes  remain  unworked.  The  amount  of  ore  remain- 
ing developed  above  the  120-foot  level  to  the  63-foot  level  is  833  tons. 

Deacending  a  wjnze,  west  63  feet  from  the  main  shaft  on  the  120-foot  level,  15  feet, 
at  33  feet  cast  of  winze  the  bifurcation  ^ain  shows  itself,  the  vein  attaining  a  size  of 
9  feet,  with  an  average  assay  value  of  $121.83  per  ton.  A  detailed  description  of  the 
stopes  is  here  unnecessary.  Suffice  it  to  say,  that  between  the  120-foot  and  aOO-foot 
levels  there  are  752  tons  of  ore,  averaging,  assay  valno,  $160.20  per  ton.  The  200-foot 
level  is  connected  through  the  Extension  shait,  a  distance  of  281  feet.  On  the  east 
side  of  No.  3  shaft  the  ievel  has  been  opened  only  62  feet.  A  cross-cut  at  shaft  from 
foot-wall,  across  the  horse,  shows  the  vein  on  the  hanging-wall  at  a  distance  of  32  feet. 
Drifts  have  been  startedon  the  hanging-wall  vein,  running  at  present  22  feet  north80° 
oast,  a»id  9  feet  south  78^  west.    The  vein  does  not  lookat  all  encouraging. 

From  tho  200-foot  level  there  are,  besides  the  main  shaft,  two  winzes  connecting  it 
with  the  280-foot  level.     The  winzes  have  opened  up  a  considerable  quantity  of  good 
ore,  the  greater  part  of  which  can  be  cheaply  mined.     Size  of  the  vein — varying  from  " 
IJ  to  Si  feet. 

Descending  the  maiin  shaft,  a  fine  ledge  ia  seen  all  the  way  from  the  SOO-foot  to  the 
280-foot  level,  averaging  from  IJ  to  3  feet.  The  280-foot  level  haa  only  been  driven  .53 
feet  east ;  but  west  from  No.  3  shaft,  the  level  haa  been  run  251  feet  (nearly  its  entire 
length)  ineicellent  ore.  Tho  present  face  of  the  drift  is  only  10  feet  from  the  Exten- 
sion shaft.  A  grand  average  of  twenty  samples  taken  from  along  the  bottom  of  the 
280-foot  level,  with  an  average  vein  of  20  inches,  showed  a  value  of  $178.98  per  ton. 
Total  amount  of  good  ore  developed  between  the  200-foot  and  280-foot  levels,  from  No, 
"  'lO  Extension  shaft,  is  9,275  tons  ;*  average  assay  value,  $169.55  per  ton. 
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of  this  winze,  on  tte  360-foot  level,  the  recently  reportetl   strike  of  3^00  ore  was 

Desoendinff  No.  3  shaft  to  the  depth  of  340  feet,  a  Bmall  cross-cnt  made  from  the 
eliaft  on  theliaDKiug-wall  side  in  the  velu,  which  at  thia  point  seems  t«  dip  flattoriuto 
the  hiU,  espoaea  1  foot  of  flue  ore.  A  sample  from  it  asaayed  at  1(643.28  per  ton.  This 
same  body  of  ore  again  makes  its  appearance  in  the  abaft  at  the  360-foot  level  with  au 
average  ske  of  6  inches,  asaaying  $411.34  per  ton.  The  total  size  of  the  ledge  in  the 
^aft  at  this  statioD  is  18  iuchea. 

From  the  main  shaft  along  the  360-foot  level,  weat  to  winze,  the  vein  is  small  and 
ichy  hot  rich,  and  the  atopes  willdoubtless  open  well."   ""     "-'      -        ■    '■ 

_  jt  end,  No.  '3  shaft  on  the  east  end,  together  with  w 
levela,  and  the  360-foot  level  itself,  as  far  as  opened,  permit  an  estimate  to  be  made  of 
the  number  of  tons  of  ore  above  this  level,  between  the  atbreaaid  points.  Total 
amount  of  ore  in  sight,  H,514  tons.  Average  siae  of  vein.  If  feet.  Average  value 
of  ore  per  ton,  $178.98.  Tbeae  last  flgnrea  (8178.98)  are  taken  &om  the  average  assay 
value  of  the  ore  in  the  bottom  of  the  2e0-foot  level.  The  recent  discovery  of  riehfer 
ore  on  the  lower  level  will  probably  increase  the  valuQ  of  the  ore  la  the  stopes  above 
the  360-foot  leveL 

The  main  shaft  has  been  sunk  40  feet  below  the  360-foot  level,  but  is  not  in  the  vein. 
The  vein  from  the  360-foot  level  appears  to  'change  its  dip,  and,  to  preserve  a  uniform 
incline  in  the  abaft,  it  has  been  snnk  regardless  of  the  vein,  at  least  for  the  present- 
Returning  to  tbe  63-foot  level,  404  feet  east  of  the  bifurcation,  following  the 
North  Fork,  is  the  Old  Black  shaft.  The  stopes  overhead  of  this  level  through  to 
the  New  Black  shaft  have  been  exhausted.  West  of  the  Old  Black  shaft,  above  the  63- 
foot  level,  for  a  distance  of  100  feet,  the  atopea  are  worked  out.  A  cross-cut  in  the 
63-foot  level,  100  feet  west  of  shaft,  through  to  Boyd  shaft,  has  exposed  an  18-inch  vein 
of  rich  ore  on  the  south  side  of  the  drift,  assaying  SSOOper  ton.  The  distance  through 
this  cross-cut  to  the  tiaogiag-walt  vein  is  109  feet  6  inches. 

Between  the  Old  Black  and  Summit  shafts  the  ore  above  the  63-foot  level  is  nearly 
all  stoped  out.  In  the  bottom  of  tlie  63-foot  level,  between  the  New  Black  and  Summit 
shafts  there  is  a  fine  body  of  first-class  ore,  extending,  it  ia  supposed,  down  to 
the  120-tV>ot  leveL  Its  size  is  unknown,  as  the  130-foot  level  is  not  as  yet  under  it ; 
■  the  body  itself  is  dipping  rapidly  west.  At  present,  this  stope  is  furnishing  daUy  10 
tons  of  first-class  ore.    The  mine  assay  of  these  stopes,  October  26,  was  $339.12.t 

The  ore  from  the  Black  shaft  stopes  contains  a  largo  quantity  of  manganese,  and  baa 
always  been  very  rich.  Selected  ore,  worked  from  the  old  stopes,  has  reached  the  value 
of  $720  per  ton.  The  driving  forward  of  the  lower  levels  will  develop  all  this  ground, 
which,  up  to  dat^  is  nnprospected  in  depth. 

Ascending  32  feet  through  the  chute  at  the  end  of  the  crosscut,  (IOC  9"  west  of 
Black  abaft,)  on  the  hanging-waU  vein,  the  ground  acquired  by  the  compromise  be- 
tween the  Meadow  Valley  Company  and  the  Washington  and  Creole  Company  is 
reached. 

This  gronnd,  formerly  in  the  posaesaion  of  jumpers,  was  badly  gutted  at  the  eastern 
end,  but  fortunat-ely  their  shaft  on  the  west  ground,  now  owned  by  the  Meadow  Valley 
Company,  did  not  strike  the  vein. 

Although  considerable  ore  has  been  extracted  from  this  claim,  there  still  remain, 
between  the  63-foot  level  and  the  surface,  432  tone,  of  an  average  valuo  of  $152.30  per 
ton.   In  depth  the  prospects  are  favorable. 

The  Bummitshaft  has  beeasouk  400  feet,  (vertical.)  It  waa  aunkonthe  vein,  and,  ex- 
cepting the  first  30  feet,  has  always  been  in  poor  ore.  Forthelast  six  months  no  work 
has  been  done  in  it.  It  is  timbered  and  baa  two  compartmenta.  The  present  indicationa 
of  the  vein  in  the  bottom  of  the  abaft  are  poor.  Nineteen  and  one-half  feet  east  of  the 
Summit  shaft,  on  the  120-foot  level,  there  ia  a  cross-cut  from  the  foot  to  the  hanging- 
wall  vein.  Two  hundred  and  fourteen  feet  south  of  this  level  tbe  vein  under  the 
Creole  gronnd  was  struck  by  the  cross-out  and  found  to  be  very  poor.  Returning  to  a 
point  in  the  cross-cnt,  28  feet  9  inchea  north  of  the  vein,  and  running  through  the 
quartzite  105  feet,  the  vein  under  tbe  Boyd  stopes  has  been  again  found.  Although  not 
as  yet  developed  to  any  extent,  the  mine  assays  of  October  26  showed  the  bunches  of 
ore  to  ho  worth  $109.90,  $144.44,  and  $113.04  per  ton.  West  of  the  Summit  shaft,  (foot- 
wall  vein.)  the  120-foot  level  has  been  driven  150  feet.  A  raise  is  now  being  made  to 
connect  this  level  with  the  stopes  already  described  in  the  bottom  of  the  03-loot  level. 

Four  hundred  and  sixty  feet  northeast  of  the  Summit  shaft,  along  the  120-foot  level, 
(foot-wall  vein,)  is  the  Eeceivor'a  shaft.  This  abaft  was  sunk  perpendicularly  31  feet 
to  this  level.  The  immediate  cause  for  sinking  it  was  to  prevent  jumpers  from  claim- 
ing the  ground.    Simultaneonsly  with  its  sinking,  jumpers  sank  a  shaft  on  the  Piouhe 

ting  the  above  this  letol  has  been  poshed  forwnrd  114  feet  west  of  tbe  Bhafl,  the  seia  meas- 
!0  days  ttora  all  Uie  slopes  and  drifts  in  the  mine. 


„Google 


CONDITION   OF   MINING    INDUSTRY NEVADA.  ^27 

From  the  120-foot  level  the  Eeeeivei'e  shaft  was  simk  oa  the  vein  to  a  total  depth  of 
aOO  feet,  and  at  the  same  time  the  ledge  was  traced  throagh  on  the  120-foot  level  to 
the  Summit  ebaft  west,  and  to  the  Challenge  shaft  east.  Id  order  to  prove  the  vein. 
Between  the  Summit  and  Eeceiver'B  sbafta  the  vein  is  distinctly  traued,  and,  altbongh 
somewhat  irregular  at  the  latter,  further  west  it  is  a  boli],  hard  ledgo,  varying  in  size 
from  1  foot  to  5j  feet,  assaying  from  {25  td  ^  per  ton.  Noneof  this  gtonnd  has  been 
at  all  prospected,  and,  uo  doubt,  in  depth,  good  ore  will  be  found.  The  200-foot  level 
of  No.  7  shaft  connects  with  the  Eeceiver's  snaft. 

Between  the  Eeceiver's  and  ChaUenge  shafts,  on  the  120-foot  level,  very  rioh  ore  has 
been  estraeted.  In  the  Receiver's  shaft  there  ate  several  places  which  indicate  good 
ore,'haii  no  drifts  have  ever  been  ran  to  explore  the  ground  to  the  west  of  it,  into 
which,  probably,  the  ore-chutes  fl«ni  the  Challeoge  ground  have  passed.  Forty-iive 
feet  east  of  the  ChalleuBe  shaft  tho  120-foOt  level  connects  with  a  shaft,  which  in  turn 
connects  through  a  drift  with  So.  7  shaft.  In  order  lo  deorease  the  expense  of  hoist- 
ing the  ore,  and  to  facilitate  its  transportation,  a  tuunel  was  driven  north  from  Re- 
ceiver's shaft,  327  feet  through  the  oonntrv-rock,  corresponding  with  the  120-foot  level. 
This  is  called  the  Tnnnel  east  of  120- foot  Wei. 

As  soon  as  the  raise  from  the  cross-out  on  the  190-foot  level  to  the  Boyd  stopes  is 
open,  allthoorefrom  that  portion  of  the  mine,  which  is  now  conveyed  west,  will  come 
out  through  this  tnnnel.  At  present  everything  east  from  the  Blaeh  shaft  passes 
through  it,  and  is  damped  with  the  ore  from  No.  7  shaft*  into  the  ore-house  situated 
on  Meadow  Valley  street,  in  front  of  the  Meadow  Valley  Company's  office. 

No.  7  shaftf  is  an  inclined  shaft  sunk  on  the  vein  to  a  vertical  depth  of  500  feet. 
Average  dip  5P.    The  shaft  has  two  compartments. 

A  steam-engine,  (similar  to  the  one  at  No.  3  shaft.)  situated  at  the  ntouth  of  the 
shaft,  does  thehoistingforthisportion  of  the  mine.  The  first  drift  opened  from  this 
shaft  was  at  97  feet  below  tho  surface.  East  soventeen  feet  on  the  same  level  tho 
ledge  first  made  its  appearance.  All  the  rich  ore  on  this  level  east  for  14ft  feet,  and 
west  to  Eeceiver's  shaft,  has  been  stoped,  out.  The  length  of  the  ricltstope  on  this 
level  east  was  79  feet,  and  west  78  feet.  The  ore  remaining  abore  it  assays,  as  follows : 
East  of  shaft,  $32.97 ;  west  of  shaft,  $35.12  per  t«n.  Size  of  the  vein :  east  one  foot, 
west  two  ffeet.  Theoreon  the  west  Mderuasaslow  as  |l2.5fl  to  $10.93  per  ton.  From 
tho  first  to  the  second  level  the  distance  fa.  77  feet  3  inches  :  dip  48°  go'-,  West  from 
tho  shaft  on  the  200-foot  level,  for  45  feet,  the  stopes  are  worked  out.  A  small  pillar  of 
low-grade  ore,  58  feet  long,  follows  the  Stope,  and  then  for  a  distance  of  24  feet  it  is 
worked  out  to  the  level  above..  Undei;  foot^  at  tho  end  of  this  stope,  tliet©  is  a  chute 
to  tho  level  below. 

East  from  the  end  of  the  last-mentioned  stope,  for  50  feet,  the  ground  i»  solid  over- 
head ;  then  follows  a  stope  3d  feet  long  and  2$  feet  high. 

Twenty  feet  farther  west  the  drift  terminates  in  qaartaite.  Valive  oforeromaining 
in  stopes,  from  89.42  to  $15.70  per  ton.  For  44  feet  under  foot,  on  the  east  side  of 
shaft,  (200-foot  level,)  it  is  solid ;  overhead  for  100  feet  it  is  etoped  oift ;.  iaimed  lately 
adjoining  is  a  barren  streak  44  feet  long. 

The  first  chute  of  fine  ore  su,eceeds  this  ha^en  spot,  and  is  <^iened,&r  13  feet,  then 
unworked  for  39  feet,  and  tho  ore  again  exposed  for  43  feet.  Average  size  of  the  vein, 
a  feet.  Average  value  of  the  ore  $193.82  per  ton.  Between  the  3DO*foot  and  lOO-foot 
levels  815  tons  of  ore  nuiy  be  estimated  as  i»  sights 

The  ore-chute  mentioned  east  of  the  shaft,  on  the  100-foot  level,  crossed  the  shaft  at 
the  200-foot  level.  From  the  200  to  the  230*foo6  level,  it  is  74  feet ;,  dip,  58"  30'.  The 
ilrift  west  has  been  driven  76  feet;  the  vein  is  poor,  and  averages, two  feet.  Theore- 
chuto  is  50  ftet  long;  iiverage  value,  t7-80i>er  ton. 

In  the  eaet  drift  on  this  level,  66  feet  from  the  shaft,  there  is.  a  ahnte  from  the  level 
»bove.    i^lfty-five  feet  from  here  there  is.a  winze  being  sunk,  and. overhead  there  is  a 

One.  h™dred  and  thirtj-soveu  feet  in  the  drift  beyond  the  first  stope  there  is  a  break 
in  th©  yein.  At  160  feet  a  second  stope  has  heen.commenoed,  but  is  raised  oulj  a  short 
iistance.  Adjoining  this  stope  a  fine  ledge  makes  its  appearance,  extending  26  feet ; 
Use-  ledge  is  hard  and  rich.  For  63  feet  beyond  the  raise  the  ledge  is  loft  on  the  foot- 
wall,  and  appears  pinched  until  it  reaches  the  third  etope,  wjiich,  is  opposite  the  cut 
na.d6,  by  the  Piooho  Company.  This  stope  has  been  opened  for  24  feet,  and 
(hpwaa fine  vein  3  feet  in  size.  The  amount  of  ore  exposed. by  tho  stopes  on  280- 
iiot  level  is  454  tons;  value  per  ton,, $153.44;  aireraeo  size  of  vein, 2J  feet.  It  is  to 
ihe  east  of  this  same  stope,  abov,eapd, below  it,  that  the  Eioche  Company  overran  the 
tf^ow  VaUey  Company's  line,  an<Lextractedi50  tonaof  ore,  valued  at  $350  per  ton. 

Xo  the  east  of  the  Meadow  Valley  Company's  line,  in  the  Bioche  Company's  ground, 

*  Thai  is,  ore  eitraoted  bom.  Oie  eaaloni  end  of  tho  mine.  '~" 

t  Tho  position  is  Indicated  ottlliacliaTt. 

t  Although  thia  ore  ia  not  opened  hyfhn  lOO-foot  level,  .there  can,  be  Ilttlo  donbt  of  its  beiBfi  funnd 
rbenthaleceLia  poshed  i<)r>(aF<l,liAdUio8topearBi9od. 
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ft  wioze  Las  been  eunk  100  foet  lower  than  thia  level,  and  excellent  ore  lias  been  fonnd 
pitching  from  theii  Trinze  into  the  Meadow  Valley  mine. 

This  IS  a  most  fevopable  prospect  for  fatura  developments  in  the  lower  levels,  east 
from  Ho,  7  shafb.  Prom  the  200-foot  level  to  the  440-foot  level.  No.  7  shaft  descends 
aiO  feet,  on  an  angle  of  53°  15'.  The  3GO-foot  level  has  not  aa  yet  been  started.  The 
440-foot  level,  on  the  east  side  of  the  shaft,  is  ia  40  feet.  Aa  yet  no  rich  ore  has  made 
its  appearance,  nor  is  it  expected  for  the  first  150  feet  or  more.* 

The  ledge  in  the  drift  now  assays  $9.43  per  ton.  Tho  shaft  ia  30  feet  below  this 
level ;  t  the  vein  appeara  to  be  clipping  flat  into  the  Mil,  and  is  not  in  tho  bottom  of 
the  shaft. 

General  observatioaa.—Oa  acccimt  of  the  narrowneaa  and  peeuJiai'  character  of  the 
vein,  and  other  considerations,  shafts  Nos.  1,  3,  and  7  should  be  kept  200  feet  ahead  of 
the  work.  Levels  should  be  regularly  opened  and  driven.  1  would  particularly 
recommend  that  the  360-foot  levelbe  connected  throughout  the  entire  mine.  The  prob- 
abilities are  that  this  level  will  open  up  valuable  nnprospeeted  ground  between 
shafts  Nos.  3  and  7,  and  afford  greater  facilities  for  working  the  various  ore-ehimnejs 
from  the  east,  all  of  which  are  pitching  west,  and  in  depth  will  be  found  far  be- 
yond the  plane  of  their  original  boundaries.  The  only  profitable  manner  of  extracting 
the  ore  in  this  mine  is  by  overhead-sloping.  Tlie  character  of  the  ore  and  the  forma- 
tion of  the  encompassing  walls  render  underhand-stoping  nnprofltable. 

The  store-house  at  mine  is  weU  supplied.  The  present  stock  on  hand  amountB  to 
$13,93a.a8.     ( Fide  mine  store-house  report,  November  1,  1871.) 

It  is  absolutely  necessary  for  the  company  to  keep  a  large  supply  of  hardware  and 
materials  on  hand,  as  there  areno  firms  in  Pioche,  withsuffleieotly  assorted  stocks,  with 
which  the  company  can  deal.  The  recent  fire  showed  the  importance  of  the  company 
having  its  own  store-honae  weU  supplied. 

The  mill. — Everything  at  the  mill  is  in  good  condition.  The  scarcity  of  water  has 
prevented  the  use  of  the  concentrators.  By  the  middle  of  November  the  new  engine 
will  bo  in  position.  The  additional  two  pans,  m  route,  when  in  place,  will  increase  tho 
productive  capacity  of  the  mill  about  180  tons  per  monthj 

The  Horn  pans  I  did  not  examine,  but  am  informed  by  Mr.  Forman  that  they  are  in 
excellent  order,  and,  so  far,  no  amount  of  wear  by  action  of  the  chemicals,  excepting 
,  on  two  of  the  pans,  IS  at  all  observable.  In  future,  the  bottoms  of  tho  shells  should  bo 
cast  thicker  than  those  now  in  nse. 

The  etorfr-house  at  the  mill  contains  a  large  stock  of  chemicals,  quicksilver,  cast- 
ings, &e.  (Vide  store-house  report,  November  1,  1871,)  Value  of  present  stock  on 
hand,  g46,67ti,08;  supplies  m  route  about  $35,000. 

The  assay  otfioo  at  the  mill  should  be  immediately  removed  from  its  present  position. 
Its  proximity  to  tho  mill  endangers  the  latter.  For  the  sum  of  $l,8O0  a  brick  office 
with  a  tin  roof  can  be  built.  One  mile  below  the  mOl,  in  Dry  Valley,  the  company 
owns  an  interest  in  a  large  spring  which  is  said  to  run  '20O  inches  of  water.}  The 
water,  by  analysis,  proves  to  be  the  purest  found  in  the  neighborhood.  The  office  at 
the  mine  is  963i  feet  higher  than  the  spring,  and  distant  from  it  ten  miles.  I  would 
call  the  special  attention  of  tho  board  of  trustees  to  the  possibility  of  bringing  this 
water  to  the  mine  and  erecting  the  mill  in  Pioche  City,  At  a  cost  of  $85,000, 10  inches' 
of  water  can  be  brought  into  town  from  this  spring. 

The  ore-hauling  account  for  tho  coming  year  will,  in  all  probability,  exceed  $100,000. 

Ill  case  the  company  should  deem  it  advisable  to  bring  the  water  into  town,  {^e 
cost  of  which  can  only  be  determined  after  a  thorough  esamination  of  tho  country,) 
the  old  mill  could  he  converted  into  a  tailings-mill.  There  are  on  Land  at  the  mill,  in 
the  reservoirs,  14,000  tons  of  tailings,  averaging  $33.75  per  ton,||  and  2,000  tons  of 
Blum,  averaging  f  106.76  per  ton. 


Location  of  mine,  Pioche  City,  Lincoln  County,  Nevada. 
Length  of  claim,  3,315  feet. 
Formation  in  which  the  vein  occurs,  quartzite. 

Tho  gangue  is  quartz,  decomposed.     The  silver  occurs  as  a  chloride,  combined  like- 
wise with  carbonates  and  anlphurets  of  lead.     ( Vide  report.) 
Size  of  vein,  from  1  inch  to  9  foet. 

'Thedrift  iein  134  feet,  a88ayina85S  per  ton.    (TfoTemberU,  1S7I.1 

t  Tho  shaft  Is  now  78  feet  below  the  440-foot  level.    (Hovembsr  14. 1811 ) 

KoiE,— It  fie  present  (monthlv  avorsge)  bigb  grBde  of  tio  ore  la  redooed  to  a  lower  etaDdard,  Bav 
(ISO  per  ton,  the  miiie  wiU  be  worked  to  a  greater  advanf  0^0,  aod  it  wiU  prove  in  tLe  end  more  profita- 
ble to  tho  Btockbolders, 

t  Since  arrived,  and  flow  tuaning.  (Novomberaa,  ISVl.) 

iMeasvired&vdvilor-" ^  '         ' 

J!  Average  vJae  of  la..._„.. 

(October  31, 1B71,>  shows  (K.SS  per  to 


oated  ftom  monthly  mill  reports  from  I5th  July,  IfiJO,  np  to  date. 
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Average  sizo  is  from  2  to  2J  feet,  irregular. 

Concae  of  vein,  from  uortheast  to  southwest ;   dip  southwest.    (  Vide  report.) 
The  present  prospects  of  the  mine  are  good. 

No.  3  shaft,  400  feet  deep,  vertical  measurement ;  No.  7, 500  feet  deep,  vertical  meas- 

uremout;  loiTest  level  at  east  end  of  mine,  440  feet;  lowest  leYol  at  west  end  of  mine. 

360  feet.  ' 

Ore  in  eight  in  mine. 

West  end. 

Tons.  GroBB  valne. 

Above  63-foot  level 219  $97,032  04 

63-foot  level  to  120-foot  lev^ , 893  123,444  76 

lao-foot  level  to  aOO-foot  level 752  1H0,470  40 

200-foot  level  to  280-foot  level 2,275  385,7-26  95 

280-foot  level  to  360-foot  level 9,514  449,955  73 

Boyd  stapes 432  65,793  60 

East  end,  No.  7  shaft. 

100-foot  level  to  900-foot  level 815  157  963  90 

aOO-foot lovelto 280-foot  level 454  69' 661  76 

Ore  at  JDill,  November  1,  1311,  (value,  $140  per  ton) 1,500  910^000  00 

Totals 9,854  1,610,047  83 


I,  Novemier  1,  1871. 

Tailings,  14.000tons,at    S33  75  per  ton $472,500  00 

Slums,...  2,  000  toes,  at  glOO  75  per  ton 213,520  00 

Totals- .  16.000  686,020  00 

Supplies  at  mine,  Novemlior  1, 1871 513,933  28 

Sapplies  at  mill,  Novemher  1,  1S?I 46,678  08 

Supplies™  (rtmsidt  for  mine  and  mill 25,000  00 

Total 84,611  36 

Total  cost  of  mining,  milling,  taxes,  &c.,  estimated  from  accounts  of  1870  and  1871. 
3S44.ia  pet  ton.  ' 

Average  bulUon  yield  for  same  period,  §105.34  per  ton,  ox  73.4  per  cent,  of  gross 
value  of  ore  worked. 

Average  bullion  yield  for  August,  September,  and  October,  1871,  8114.78  per  ton. 

The  following  is  the  very  complete  biennial  report  of  the  superin- 
tendent and  secretary  of  the  company  for  the  fiscal  year  ending  July 

PiOCHB,  Nevada,  August  5,  1871. 
To  tjiepr^^eat  and  tnmiees  of  the  Meadma  Valley  Mining  Com^a^ : 

Gentlemen:  Herewith  I  hand  you  statement  of  operations  at  the  eompauv's  mine 
and  mill  for  the  fiscal  year  ending  July  31,  1871. 

During  the  company  year  just  ended  there  have  been  extcaeted  from  the  mine  16,500 
tons  of  ore  obtained  from  the  following  st   " 


Tunnel  west  of  63-foot  level  .. 
No.  3  shaft  . 


3,5ni 
l,349i 


Black  shaft !.'.'..['.'.'.','.'.'.'.'.". 

Summit  shaft '...'.'..'..".' 

Discovery  shaft '.'.'.'.".'.]"'. 9931. 

No.  7 shaft ,',"!!.""".* 2  335 

Tunnel  east  of  120-foot  level '."'.'.'.'.1/.'. !!!!'.!!',!'  913* 

Total 16,500 
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You  wDl  observe  from  tbe  above  statwrnent  that  tunnel  west  has  been  the  most  pro- 
dnctive  eeotion,  having  proAaced  nearly  one-half  of  all  the  ore  extracted  during  the 

Cear;  bnt  the  ore  above  that  level  (the  63-foot  level)  is  now  nearly  cxhaueCed,  and 
ereafter  the  priucipal  snpply  muet  be  hoUted  through  shafts  Nos.  3  and  7. 

The  development  of  the  mine  has  been  greatly  retarded  by  onr  inability  to  do  the 
necessary  amount  of  hoisting  with  the  whims,  which  have  been  taxed  nearly  to  their 
ntmost  capacity  hoisting  ore  to  keep  the  mill  supplied,  and  consequently  but  oompava- 
tlvcly  little  sinliing  and  drifting  conld  be  done  below  the  tunnel-levels. 

Daring  the  month  of  July  steam  hoisting-works  were  erected 'upon  shafts  Nos.  3  and 
7,  and  ate  now  in  successful  operationj  obviating  that  difficulty,  and  wo  are  now  able 
to  proceed  rapidly  with  the  sinking  of  shafts,  drifting,  &c. 

No.  7  shaft  has  attuned  a  depth  of  364  i^et.  The  average  dip  of  the  vein  in  this 
shaft  is  530  to  the  south. 

The  east  drift  SOO-foot  level  in  this  shaft  is  being  driven  on  the  ledge,  and  in  very 
fine  ore.  Average  samples  taken  ftoa\  the  face  of  the  drift  for  the  past  week  show  an 
average  assay  of  $-216.66  per  ton. 

At  S30-fbot  level  east  drift  is  being  driven  forward  as  rapidly  aa  possible  to  out  the 
oreehute  that  we  have  left  under  the  track-floor  in  SOO-foot  level. 

Station  at  360-foot  level  is  now  being  opened. 

Summit  shaft  baa  been  sunk  to  a  depth  of  369  feet,  and,  being  upon  a  portion  of  the 
mine  that  has  been  comparatively  barren  from  the  surface,  wo  have  stopped  work  upon 
it  for  the  present.    The  average  dip  of  the  vein  in  this  shaft  is  58°  to  the  south. 

No.  3  shaft  has  been  sunk  to  a  depth  of  385  feet,  and  the  work  of  sinking  ia  being 
vigoronsW  prosecuted.    The  average  dip  of  the  vein  in  this  shaft  is  77°  to  the  aonth. 

The  230-foot  level,  which  ia  Just  being  opened,  promiaea  well  for  a  large  amount  of 
flrst-elaas  ore.  The  west  drift  from  thia  shaft  ia  being  driven  in  the  ledge,  and  in  very 
fine  ore.  Average  samplea  taken  from  the  face  of  the  drift  for  the  last  tea  days  give 
an  average  assay  of  $205.67  per  ton. 

WinzeNo,  2,  UiOfeetweat  ofNo.  3Bhaft,  is  being  sunk  from  the  200-foot  level  to 
connect  with  the  SSO-foot  level,  and  is  now  down  13  feet,  showing  first-class  ore. 

From  present  indications  the  section  lying  between  Discovery  shalt  and  No.  3  shaft, 
and  extending  from  200-foot  level  to  the  2K0-lbot  level,  will  produce  a  very  large  amount 
of  first-clasa  ore. 

The  ledge  throughout  the  mine  below  the  200-foot  level  containa  machmore  picking, 
gronnd  than  it  does  above  that  level,  and  I  anticipate  a  large  reduction  in  the  cost  of 
extraction. 

From  careful  measurements  made,  I  estimate  the  amount  of  ore  developed,  that  will 
mUl  |80  or  more  per  ton,  to  be  6,758  tons,  and  in  the  following  sections  of  the  mine ; 

Tons. 

No.  7  shaft,  above  380-foot  level 1.476 

Tunnel -west,  above  63-foot  level 464 

Washington  section 701 

No.  3,  below  tunnel-level 3,767 

Black  shaft 350 

In  this  estimate  I  have  not  included  tho  body  of  ore  lying  between  No.  3  and  Dis- 
covery shafts  and  the  200  and  280-foot  levels,  nor  any  body  of  ore  that  is  not  fully  de- 
veloped and  its  full  extent  known. 

But  little  work  has  been  done  during  the  year  npon  the  outside  mines  owned  by  the 
company,  except  the  necessary  amount  recimredto  comply  with  tho  mining  laws  of  the 
district. 

In  several  of  these  mines  the  indications  are  quite  as  promising  as  they  were  at  the 
same  depth  in  No.  7,  and  I  would  reeoioraeud  the  sinking  of  shafts  upon  them  to  the 
depth  of  100  feet  or  more  to  develop  them. 

During  the  past  three  months  the  company's  millatLyonsville,  Dry  Valley,  baa  been 
thoroughly  overhauled  and  repaired,  the  old  pans  having  been  r^iaced  by  new  ones 
of  the  most  approved  pattern,  and  three  new  boilers  have  been  ad&d,  making  the  mill 
complete  iQallof  its  appointments,  and  in  mnchbetter  condition  for  doinggood  service 
than  when  it  was  first  nnilt. 

During  the  first  few  months  the  mill  was  run  much  time  was  lost  for  want  of  an 
adequate  supply  of  water.  The  ditch  for  supplying  the  mill  was  dug  across  a  sand- 
flat,  and  tho  water  was  absorbed  and  evaporated  daring  tho  summer,  and  the  ditch 
frozen  up  during  a  portion  of  the  winter,    * 

This  has  been  remedied  by  building  a  flume  to  take  the  place  of  the  ditch,  and  cov- 
ering it  with  earth  to  a  sufficient  depth  to  prevent  freeziug  during  the  winter. 

During  the  year  just  ended  17,458  tons  of  ore  have  been  received,  and  16,173  tons 
reduced  by  the  miU. 

The  necessary  reservoirs  have  been  constructed  for  cahshing  tailings,  and  no  tailings 
are  now  allowed  to  run  to  waste. 
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I  would  reapeetfuljy  renew  my  recommendation  relative  to  the  building  of  a  cnpola, 
and  mailing  our  shoes  and  dies  at  the  mill.  TlierearenowlOOtonsormoreof  old  oast- 
iugs  at  the  mill,  and  I  am  confident  that  a  saving  of  50  per  cent,  npou  the  present  coat 
Ciin  bo  made  by  using  this  iron  and  making  them  at  the  mill. 

Your  attention  is  respeetfaUy  called  to  tUe  tabular  statements  herewith,  which  will 
give  you  a  more  comprehensive  idea  of  the  details  of  operating  the  company's  mine 
and  mill. 

Yours,  trnly, 

CHAS.  FOEMAN,  General  SupeHntendeat. 

Taiile  No.  l.—Coiidenned  alaUimeitt  of  cost  of  production,  ^c.,  for  company,  year  ending 


Ore  on  hand  An„TiBt  1  1870  378  1,659 

Ore  received  from  Hanohett  &.  Rutherford  482  ^^^^ 

Ore  received  from  Biinrs  &  Scott  9'i  1,  ^ 

Ore  extracted  bv  companj  during  year  16  JOO  »77 

IT  458  6,284 

r  plusmoistuie  deduction  16  171  1,535 

a  hind  An„u  t  1   t«rl  1  ^8t>  749 


Extracting , 514    20.6 

Prospecting,  improvements,  and  incidentals 10    30.7 

Redaction 19    60.4 

Total  coat  per  ton 44    11,7 

Average  yield  per  ton  of  ore  worked - -. 105    34. 

Nnmber  of  troy  ounces  of  bullion  before  melting 2,2S8,7^.63 

Number  of  troy  ounces  of  bullion  assayed  after  melting 3, 170,:t53,28 

Average  loss  in  melting,  per  centum — 5.4 

Number  of  ore  assays  made - .-. --  1, 390 

!r  of  bars  made 1,328 
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^^ 

Quantity 

Value. 

Quanlil; 

value. 

a« 

value. 

p,35e 
13,130 

§:3 
■S:S 

3.79(1 

''1 

4 

m 
«a,3sv 

16,500 
52,500 

Sis.  738  05 

ill 
i|| 

sIkJ  13 
136  so 

11 

459  34 
75-i8a 

13II58 
BOO. 

'II 

108  00 

'148  00 
123  20 

79,388  34 

188;  5)0 

IS 

53,964 
.15,608 

1| 

a,  790 

1,030 

n 

384 

44i 
135' 

401 
63,387 

'  44 
IB,  500 

3* 

?:|| 

1,380^ 
38137 
33  70 
93  76 

83  60 
130  34 
190  55 

37  35 
53  00 

156  80 
800  Oil 

6  35 

6.000 

3^  800 
300 

•ii 

437 
3,749 

1360  00 

K™^  piles.. feel. 

'126  00 

^"^'1 

...bushels. 

S49J0 

...poands. 

61  60 

884  8 

N^-;::::::::::::;:;::::::^S^I: 

102  5 

Assorted  'hanVlBS .' '.'.'.'.'.. 
Wbeelbiarowa 

"number! 
..nuiDber. 

I?i 

69  61 
6154 

33 

36  00 

15.^^:^; 

-™b^r.. 

13144 

^t!^"-;"-v£ 

...EBllQUS.. 

f 

3 
17* 

53  79 
37  50 

..number.. 

...eallona.. 

a::::::::::::::::: 

IflO 
179 

34  00 
833 

&V-::":::::::::: 

..number.. 

1 

3,000  00 

h™^^^ 

..number.. 

HsmesB 

"nnrnto" 

3 

200  00 

1 

18  00 

130 

470 
361 

i 

^Ki 

83  16 

SmidciB» '. ; 

68,363  69 

11,035  65 

DISBCltSEMEIiTS. 


>t  mine  properties: 

Purchases  made  1jy  company  in  estiaguisliment  of 

adverse  claims,  &c 

Law  expenses  contesting  adverse  olaima.  $33,673  P5 
Traveling  expenses  of  law.agents 6,288  76 


jj- works  at  Piocbo.. 


43, 54G  S8 
1,206  65 
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CONDITION   OF   MINING   INDUSTRY NEVADA. 

For  construction  and  improvements  at  mill :  -,,  in 

Costofcompauy'HWorkaatLyonaville .---  ^71,717  iu 

Freight  of  the  materials  and  machinery  from  San 

Francisco 'a,iiti  .a 

For  mining:                                                 .             ,     _.       . 
Opening  compauy'a  mines,  explorations,  and  extract- 
ing ores,  a3  per  Exhibit  No.  2 

Kcdnction  of  ores  at  company's  mill,  as  per  Exhibit 
No.  2 

For  miscellaneons  expenditures: 

Freight  to  San  Franclaeo  on  bnlliou  .yield  to  January 

1,1871 

Discount  on  bullion  yield  to  date -■. 

State  of  Nevada  taises  on  bnUion ----. 

Exchange  for  coin   equivalent  ou  snpermtendenf?s 

drafts,  flsoal  year  of  1870 -- 

Interest  on  company's  notes  and  overdrafts  at  bank, 

fiscal  year  of  1B70 

In anrance  premium  on  mill  property 

Telegrams  to  and  from  company's  works 

Office  salaries  for  tUe  term : 

To  consulting  engineer,  secretary,  and  fees  ot 

trustees  for  attendance  at  board  meetiuga 

Incidental  expenses  at  San  Francisco  for  the  term.. 

Office  furniture 

For  dividends :  ,     , ,    , ,  ^^n  co-  nn 

From  No.  1  to  5,  inclusive,  paid  to  stoeliholders .J^H,  5S^  W 

Eonjaining  in  special  fund  unclaimed 41i>  w 

Total  disbursements  for  the  term 

UNLIQUIDATED  BALANCES. 

Charles  FormaTi,  general  superiiitendent.— Current  bai- 

anceofaecounttodate ...........  4I»  4» 

Bullion  in  (ran«i(t(.— Credited  per  contra  to  bullion  yield.  -  7J,  SJl  07 

Bills  receivable.— Unmatured  balance  of  850,000  due  com- 
pany in  aettlement  of  adverse  mining  claims ,i5,UUU  UO 

Cash.~Balance  in  Land  to  new  fiscal  year : 

Petty  caah S^.W  00 

«»™'~'' '^l!^  94,»5.8<, 


4,066  32 
4,738  41 


From  assessments  on  capital  stofl.. 
No.  1,  levied  June  5,  IbbJ 
No.  S,  levied  August  14,  18b9 
No.  3,  levied  October  9  1669 
Ho.  4,  levied  Deeembei  4,  1861 
No.  5,  levied  January  29  1870 
No.  6,  levied  March  26,  lo70 
No.  7,  levied  May  11, 1870 

From  bullion  yield  of  companj  'a  mines 

As  per  Exhibit  No.  3 

From  rents : 

Of  company's  boarding-house,  at  mine 

Of  company's  boarding-house,  at  mill 

From  sales  of  materials: 

To  miuing  contractors  and  others.. 

Total  receipte  for  tlie  term 


$15, 000  00 
30,000  00 
15,000  00 
15,000  00 
30,000  00 
45,000  00 
60,000  00 


1,  086  49 

3, 127  45 
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USUqUIDATKD  BALAKCE8. 

Superintendent's  drafts; 

On  San  Francisco  ofBce,  impresentefl $59, 453  09 

Bills  payable : 

Unmatured  balance  of  $100,000,  paid  to  Rutherford 
&  Co.,  to  extinguish  adverse  cfiiira  to  "  Ho,  7  mine"         20, 000  00 


San  FitAKOiSCo,  August  17,  1971. 


T.  W.  COLBURN,  Secretary. 


A  statemeat  of  the  groes  proeeedg  oflmUim  from  i/ie  mines  of  the  Meadow  Valley  Mining 
Company,  and  coat  of  production  and  rednetion  of  Ike  ores  yielding  the  luUion,  ieingfor 
tlieii^nialterm  ending  Jnlydl,  1871. 


Explorations  and  dead  work ffi6S,S64  80 

Labor  in  extracting  ores 281,259  87 

Mining  supplies 175,516  59 

Freight  frora  San  Francisco  oa  supplies 14,999  18 

90,515  77 

Contingent  mining  expenses 17,989  71 

Salaries  for  the  term 16,103  26 

Total  expenditures  in  mining  department 474,738  41 

Deduct  amouut  of  inventory  of  supplies  on  hand  at  date,  11, 035  65 

MILIING  DEPARTMENT, 

Ore-transportations  from  mine  to  mill,{10  miles) 79,613  87 

Chemicals  and  other  supplies |79,0ei  01 

Quicksilver 57,294  Oti 

Freight  from  Saa  Francisco  on  supplies 37,265  84 

173,640  91 

Labor  in  reduction  of  ores 71,901  80 

Contingent  mDling  expenses 4,589  fiO 

Salaries  for  the  term 7,649  92 

Total  expenditures  of  millJDg  department 337,396  10 

Deduct  amount  of  inventory  of  supplies  on  hand  at  date,  37, 273  15 

MISCELLUiEOTJS 

Freight  on  bullion  yield  to  January  1,  1871  23, 352  70 

Diaconnt  on  bnlhon  yield  to  dite  25, 660  23 

btate  of  Nevada  tixes  on  bullion  20, 340  48 
Exchange  on  generil  snpenntendent  s  drafts  on  San  Fran 

Interest  5,814  34 

iQiuranoe  on  mill  property,  premiums  2, 531  00 

Telegrams  1,192  35 

Sin  Francisco  inoidentals  7, 497  90 

"^  in  Francisoo  office  salaries  for  the  term  8, 098  33 
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By  proceeds  of  csperi mental  workings  of  ores  from  the 
company's  mines  prior  to  constlaction  of  company's 

mill Saa,2ra  89 

By  proceeds  of  shipment  of  fi7^  tons  of  ore  to  England 
from  company's  mines,  per  Barron  &,  Company 36, 293  63 

By  proceeds  of  company's  rednetion-works  at  Ljonsville, 
as  per  tabular  statements  of  general  superintendent,  for 
the  current  year  ending  July  31,  1871 1, 612, 899  14 


Totalgross  proceeds  of  bollion  for  the  term $1,671,465  66 

By  rents  of  boarding-houses  for  workmen I,0d6  49 

By  Bales  of  materials 3,1'^  45 

— -_—  4,213  94 


G75.  679  60 


T,  W.  COLBUEN,  Secretary. 
San  FKANCtsco,  Aagast  17,  1871, 

The  Raymond  and  Ely  mine  has  greatly  increased  its  operations  since 
it  has  been  incorporated  in  a  company,  as  will  appear  from  the  following 
reports  of  the  president,  saperintendent,  and  secretary : 


Frtaident'a  Eeport, 
3!)  the  Sio<^holdera  of  the  Saymond  and  Ely  Mining  Compang  : 

It  is  with  satisfaction  that  I  submit  my  annual  report  in  connection  with  tho  reports 
of  the  other  ofQcers,  embracing  all  the  busiuess  transactions  of  the  company  for  the 
first  fiscal  year  ending  December  31,  1871. 

At  the  time  the  company  was  organized  a  year  ago,  the  facilities  for  the  rednotion  of 
the  ores  were  limited  to  a  lO-stamp  mill;  bat,  on  further  explorations  of  the  mine, 
ores  in  abundance  were  discovered,  eufficient  to  supply  double  this  number  of  stamps. 
Therefore,  your  trustees  increased  the  capacity  of  the  mil!  to  twenty  stamps. 

These  stamps  have  been  regnlarly  employed  since  theircompletion,  producing,  during 
the  four  mouths  ending  December  31,  1871,  the  unprecedented  amount  of  $906,319.25  in 
hntlion. 

I  consider  this  large  production  of  silver  from  only  twenty  stamps  nnparalloled,  for 
the  same  time,  by  any  mining  enterprise  oh  this  coast',  if  not  in  any  part  of  the  world. 

Continued  and  systematic  prospectiog  of  the  mining  grounds  of  the  company  has 
developed  qtill  larger  and  richer  deposits  of  mineral,  warranting  a  further  increase  of 
mill  capacity.  Hence,  on  the  lOtL  of  October  last,  a  contract  was  entered  into  for  the 
constroction  of  a  30-stamp  mill,  which  is  now  almost  completed.  With  tliie  addi- 
tional facility  for  working  the  ores,  the  production  of  bullion  must  be  lai^cly  increased, 
oven  should  the  ores  decrease  in  value ;  and  I  see  no  reason  why  dividends  of  not  less 
thanks  per  share,  or  even  of  a  larger  amount,  cannot  be  paid  for  many  months  to  comoi 

Notwithstanding  the  great  success  which  has  attended  the  operations  of  the  com- 
pany duriugtbe  first  year,  witli  most  excellent  prospects  for  its  continuance  in  the  fu- 
ture, yet  to  attain  this  promiseit  is  necessary  thattheminesshould  be  wellexplored 
far  in  advance  of  the  immediate  daily  consumption  of  ore. 

Todo  thisexpeuditui-es  must  be  incurred,  the  benefits  from  which  will  be  derived  in 
the  future. 

The  extraordinarf  receipts  of  bullion  from  the  mines  have  excited  the  cupidity  of 
covetously  disposed  persons,  who  have  endeavored  to  embarrass  the  operations  of  the 
company  and  to  depress  the  value  of  the  stock ;  and  even  with  a  lingering  hope  to 
possess  the  exceedingly  valnable  properties  of  the  company.  In  every  instance  disap- 
pointment has  followed  their  efforts. 

So  far  as  title  to  the  mines  of  the  company  is  iu  question,  it  is  my  opinion  that  if  the 
company  is  not  secure  in  the  possession  of  its  roiniug  ground,  then  I  know  of  no  prop- 
erty in  the  district  in  which  tliey  are  located  that  bas  a  good  and  reliable  title. 

Every  precaution  to  protect  the  property  from  destruction  by  fire  liPS  been  taken,  by 
H.  Ex.  211 16 
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havuig  eood  fixe-apparatna  and  water  in  and  aronnd  the  buildings ;  besides,  tlie  mills 
and  works  are  covered  b;f  insurances  to  the  amonnt  of  $115,000. 

For  a  complete  and  comprehensive  summary  uf  all  operations  for  the  past  yearattbe 
mines,  their  future  prospects,  the  quantities  of  ores  extraoted,  and  from  what  miuua 
they  were  taken,  the  cost  of  mining  and  milting,  the  average  yield  of  metal  per  ton, 
as  also  aU  kinds  and  Borts  of  material  consumed  at  mine  and  mill,  as  well  as  a  careful 
estimate  of  the  quantities  of  ores  now  developed  as  a  reserve  for  future  estraotion,  I 
refer  you  to  the  fall  and  able  report  of  your  superintendent,  Mr.  C.  W.  Llghtner,  and 
ask  a  close  examination  of  it. 

All  items  of  receipts  and  disbursements  during  the  year  just  closed  are  to  be  found 
in  the  report  of  the  secretary,  as  also  the  asaotsand  liabilities  of  the  company.  From 
this  report  it  is  readily  determined  for  wlint  purpose  the  reaonroes  of  the  company  have 
been  employed. 

The  report  possesses  sufficient  merit  for  your  careful  attention. 

ALPHEUS  BULL. 

Sax  rjiANcrsco,  Januar,j  16,  1879. 

SupcrintandcaCe  report, 

PiOCHB,  Nevada,  Jaaaary  9, 187!, 
AJpieus  Bull,  esq.,  President  Rai/monil  and  Ely  Mining  Company,  San  Franm-sco,  California : 
My  Deab  Sir  :  The  amount  of  ores  extradited  from  the  different  mines  Ijelonging  to 
the  company,  during  the  past  year,  is  as  follows : 

Prom  the"  Vermillion  mine," tons 77iSii5 

From  the  "Burkmine,"  tons 3, 7t)4/i!{,"o 

From  the  "  Creole  mine,"  tons 8,689^31!^ 

Prom  the  "Panaea  mine,"  tons (J,  TOBfjI^o 

Making  a  total  of  tons la,  SMilJJS 

Of  which  we  sent  to  the  company's  SO-stamp  mill,  at  BuUionvUle,  (distant  ten  and  a 
half  miles,)  10,574^,^)  tona,  leaving  on  hand  at  thedifferent  dumps  iuPioche  1,707  tons, 
distributed,  as  per  table  sent. 

In  addition  to  thoorearemainingatthemine9,wehaveabout  125  tons  of  second-class 
"  Bnrk,"  "Creole,"  and  "  Vermillion,"  of  low  grade,  and  about  200  tons  of"  base  metoi" 
at  the  "Burk,"  which,  by  the  present  mode  ot  reduction  at  hand,  would  not  bear  work- 
ing, but  which  may  hereafter  be  of  some  value  to  the  company.  These  I  have  not  in- 
cluded iu  the  statement  of  property  on  hand. 

We  have  worked  at  the  company's  20-Btamp  mill  ]0,372iSiS  tons  of  ore,  a  portion  of 
which  I  found  on  hand  there  on  the  8th  of  January,  1871,  but  which  has  been  replaced 
by  that  sent  during  the  year.   The  tables  show  a  gain  of  ore  at  the  mill  of  16j;^^  tons. 

The  product  of  all  the  ores  worked  baa  been  in  ^ss,  (assayed  valne  here,)  11,361,- 
6S8.78,  showing  a  yield,  per  ton,  in  bullion,  of  8l!tl.^. 

The  large  amount  of  base  metals  contained  in  the  ores,  together  with  imperfection 
in  the  machinery,  which  has  at  all  times  been  overtaxed,  willaccount  for  our  percent- 
age of  working  not  being  over  74.27  of  the  assayed  value  of  the  pulp.  The  tailings, 
however,  have  all  been  saved,  and  lie  convenient  for  working,  and  may  in.  future  be 
a  fund  for  the  company  to  work  upon. 

In  the  "Vermillion"  minewecleanedouttheshaft,  (sunk  90  feet,)  and  drifted  west  from 
the  bottom  40  feet.  We  also  ran  the  old  40-foot  level  10  feet  farther,  and  stoped  cut  a 
few  feet  in  the  bottom.  The  vein  shows  ore,  but  not  in  sufiioient  quantity  or  of  a  qual- 
ity profitable  to  work  at  present. 

.  In  the  "Bnrk"  we  have  sunkthemaJnshaft  to  tbedeptliof  386feet,  (on  the  incline;) 
hut  little  ore  has  been  found  below  the  170-foot  level,  the  body  found  in  the  upper 
portion  of  the  mine  gradually  working  itself  westward  in  its  descent  uutil  it  gave  out 
in  the  broken  ground  lying  between  the  west  incline  and  the  eastern  workings  of  the 
"  Creole."  The  ground  has  been  thoroughly  explored  to  the  east  on  the  72-foot  level, 
and  fair  quantities  of  ore  are  to  be  found,  but  of  a  low  grade.  I'he  Assure  has  never 
been  lost  sight  of  in  sinking,  and  the  natm'o  of  the  ground,  changing  at  the  lowest 
depth,  gives  promise  of  ore  existing  in  it. 

In  the  "  Creole  "  mine  we  stopped  extracting  after  finding  the  large  body  of  ore  in 
the  "  Panaoa,"  and  have  persevered  in  sinking  and  working  for  its  development.  The 
main  shaft  is  down  383  feet,  and,  at  this  depth,  wo  have  cut  a  body  of  ore  3  feet  iu 
width,  of  excellent  quality.  There  is  still  left  in  the  upper  levels  of  this  and  the 
"Bnrk"  mine  a  laige  quantity  of  ore  of  medium  grade.  The  new  body  cut  at  the  bot- 
tom looks  well,  and  will  make  the  "  Creole  "  as  fair  a  producing  mine  as  it  was  during 
the  early  part  of  the  year. 

The  "  Western  Extension  "  (acquired  during  the  year  by  purchase)  has  a  good  body 
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of  ore  developed  in  the  200  and  300-foot  IofcIh.  As  we  have  but  87  feet  to  drive  to  con- 
nect the  main  working  level  of  the  "  Panaoa"  with  the  aOO-foot  level  of  this  mine,  we 
may  expect  a  good  supply  from  this  source. 

At  the"'  Pauaea,"  the  work  of  einking  the  main  shaft  and  drifting  on  the  993-foot 
level  is  progressing  as  rapidly  as  possible.  At  the  100-foot  level  we  have  eormected 
with  the  old  "  Panaca"  shaft  on  the  west,  and  have  run  eastward  100  feet  from  the 
Rhaft,  where  we  have  a  winze  74  feet  deep,  ehowing  ore  for  40  feet.  On  the  SiaS-foot 
level  we  have  run  134  feet  west  and  197  feet  east  from  the  shaft,  making  331  feet  in 
all,  driven  upon  this  level,  the  whole  showing  ore  ranging  from  2  to  6  feet  in  width, 
of  line  quality.  The  face  of  the  drift  west  is  m  a  cross-heave,  which  cuts  off  the  ore 
temporarily.  The  fiice  of  the  drift  east,  going  toward  the  "  Western  Extension,"  is  still 

I  shall  refrain  from  making  an  estimate  in  tons  and  value  of  theores  developed  in 
any  of  these  mines,  owing  to  the  varying  nature  of  the  veins  in  this  district,  bnt  will 
express  my  own  confidence  in  having  at  the  least  three  months'  supply  for  fifty  stamps 
in  this  mine  alone  above  the  ^-foot  level.  Before  that  time  expires  the  shaft  will  be 
down  to  the  3a3-foot  level,  and  indications  are  favorable  that  this,  when  reached,  will 
exceed  in  ostent  and  production  the  present  lowest  working  level. 

The  whim-houses  and  whims  over  the  "Burk"  and  '-Creole"  are  in  perfect  con- 
dition, and  tlio  new  steam  hoisting-works,  over  the  "  Panaca,"  are  very  complete  and 
effective. 

The  old  20-stamp  mill  is  in  poor  condition,  and  requires  a  thorough  repairing — the 
boilers  threatening,  and  the  pans  and  shafting  worn  and  ont  of  line.  A  week'a  repair, 
at  least,  with  a,  full  force,  wUt  be  needed,  to  enable  it  to  work  with  safety  and  economy. 

The  new  30-stamp  mill  will  be,  when  completed,  one  of  the  very  best  in  the  State. 
Delays  have  occurred  in  the  transportation  of  the  most  important  part  of  the  machi- 
nery ;  bnt  I  have  every  assurance  tliat  the  stamps  will  drop  daring  the  present  month. 

Hereafter,  our  bullion  will  be  assayed  at  our  own  office,  as  we  have  now  all  the 
means  for  doing  it  in  the  proper  manner. 

Herewith  I  Sand  yoa  tables,  inventories,  and  memoranda,  which  will  enable  yoa 
more  clearly  to  understand  our  past  operations. 

With  our  improved  facilities  for  extraction  and  reduction,  and  the  heiilthy  appear- 
ance of  our  mines,  we  may  hope  for  a  very  prosperous  year's  work. 
Very  respectfully, 


Statement  of  receipts  and  diobursements  of  (keEasimufl  awd  Eti)  Mining  Company  for  tU  year 
eadiny  December  31,  1S71. 

RECEIPTS. 

From  bullion  yield  of  the  mine $1,301,628  78 

From  water- works -- -- 509  10 

From  mining  supplies : 
Sale  of  supplies  at  Piocho 337  50 

From  milling  supplies : 
Sale  of  supplies  at  BnllioEville 2,180  91 

From  mill  salaries ; 
Weighing  ores,  i&o.,  for  other  mines 733  23 

Superintendent's  drafts : 
Advisedbnt  not  yet  presented 30,531  45 

Total 1.395,970  r.7 

DISBOESEMEKTS. 

For  purchase  of  property  and  claims : 

Purchaflcoflands,  claims,  and  titles $108,798  75 

Purohaee  of  water-works 2, 000  00 

Law  expenses 13,349  33 

'^  §124, 148  07 

For  mining: 

Wages  paid  to  miners 178,476  49 

Sur^iies  for  the  mines 33,640  29 

Fcei(jht  on  supplies 2,791  19 

Conringent  mme  expenses .- 5,781  67 

Salaries  of  the  superintendent  and  clerk 8, 240  00 

328,929  54 
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For  improvements  at  tlje  mine .- ^'^}  689  33 

For  milling: 
Wases  paid  to  emrloy^s  3't  6-4  W 

Supplied  for  the  mill  <>  lOX  T 

Freight  on  aupphes  *   734  '*'' 

Salaries  of  the  auperintendent  and  clerk  ol  the  miU  b  148  00 

Contingent  miU  espensea  10  4S"  H> 

Ore-haulinc  from  tie  mine  to  the  mill  47  3"6  5<t 

"  lG6,53-:»  87 

For  improTomonts  at  the  mill 
Including  the  increasing  of   the  10-stamp  mill  into  twenty 

atampB,&c 31,643  91 

For  the  new  30-stamp  mill : 

H.  J.  Booth  &  Co.,  for  the  machinery 46,053  50 

Freight  on  the  machinery  to  BnllionvUle 19,377  i2 

Lahor  and  materials  for  the  erection 24,051  GS 

89,48-2  60 

For  taxes : 

On  real  estate  and  personal  property , 1,477  9S 

On  bnUion  yield  of  the  mines 9,085  09 

10,563  07 

For  dividends 615,000  00 

Fordiscount  on  bullion  yield 21,649  77 

For  miaoellaueoue  expenditures; 

General  expenses 1,741  38 

OfSce  expenses 1.489  04 

pfBce  furuitore 676  85 

Omceaalariea 3,792  50 

Fees  of  trusteea  for  attending  meetings  of  tie  hoard 830  00 

Interest  ami  discount 127  97 

7,657  74 

Balance  oi  cash  on  hand 64,680  68 

Total  disluirsements 1.395.970  57 

ANDKEW  J.  MOULDER, 

Sak  FitAKCisco,  Jainiurn  16,  187-J. 

I'rnperfi/  and  stores  on  hmid  December  31  1871 

At  "P         a     m  S 

At  "B    k  000  00 

At  "  00 

At  "W  t  n     m  00  0^ 

Thir  m  60 

Twen  mp  m  'Jti  50 

Wat    -d  W    0( 

Pump-h     He  , 

Black  m         h  JO  rt 

San  Ft        SL      ffi 

-  ■-    $179, 145  S3 

Stores' 

At  "Pauaca"  mne  S      48  45 

At  "Burk     mne  d  42"  "9 

At  '■  Creole     m  ue  662  96 

At  "  Western  Extens  on     m  ne  134  30 

At  20  stamp  m  11  47  0  9  17 

At  wa  ehouse  aud  m  _a?    e  b   '8 

05, 209  04 

Ores  on  h  iii 
l,707f  If  ton    as  follows 
1,330  tons  trom  the     Pana  a      est  mated  as  ot  m  II  ng 

val  e  at  $loO  per  ton  1J9     W  10 

;i5Uf*^  tons  of  d  fferent  qiial  ties  ch  efl    from  the     B  rk 
"C  eole,    and     Vennillion    mmea,  returned  as  of  m  Uing 
value  at  $60  perton 21,103  39 
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B  ti-am  the  "Western  Extension"  mine,  at  fl95  pet 


S3, 250  00 


Toll-roads : 

Work  done  ou  roads  from  the  "Panaea"  gronnd  over 
the  monntain,  and  improving  old.  roads  around  the 
"Bnrk"  and  "Creole"  mines 

Cash  on  hand 


LIABILITIES. 

Superintendent's  drafta,  advised  hut  not  yet  presented. . 
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The  Pioche  mine  first  came  into  general  notice  during  the  spring  of 
the  year.  It  has  since  contributed  largely  to  the  bullionj)roduct  of  the 
district.  ^ 

A  correspondence  in  the  White  Pine  liJews,  of  August  8,  gives  the 
iollowmg  particulars  in  regard  to  this  mine : 

The  ledge  Tariea  from  3  to  7  feet  in  thieknesa.  In  one  place  it  even  winds  to  12  feet 
ItiH  incased  m  quartzite.  Its  strike  is  cast  and  west,  with  a  din  of  48^  south  into  thn 
ledge  down  for  200  feet  There  is  also  a  shaft  200  feet  cle;p,\n^fr«m  the  bStt^m  of^t 
f„ J^  ?t!,!'  r™  ^^  ^^^y?  ^^^  l^S^-  ^""^  ^^'^Ke  is  then  drifted  on  Ijotli  ways  from  the 
end  of  this  tunnel,  and  from  this  depth  two  inoUnes,  115  feet  apart,  follow  the  ledge. 
One  18  58  foet  deep,  tlw  other  40.  A  continuous  body  of  ore  U  disclosed,  from  the  sur- 
S^-nt''^7M-nn^'"'°l''  to-'^^f  fi"^t;da8S  ore;  two  average  assays  w^emX, 
g^Ying  S&,7  and  |1,005  per  ton.  From  points  where  I  saw  large  bodies  of  the  same, 
Ju^  e,  nltiino  I  took  samples  of  first-class  ore,  assays  of  which,  since  made  bv  mv- 
S^.a^peltin  tl.297.26.    Also  t«o  as^js  ot'  second  cl^  give  ^12  M  ^'d 

The  following  description  of  the  mine  appears  iu  the  News  of  An- 
gust  23 : 

}J^*^n°"''  *'?*  ^"'Z^^^  f"'^'^  "*'"'*'  ^''^'  ^^''*'°''l  ■^»f'«^  o"  *«^*  ""d  ^est  along  the 
ledge.  Here  alarge  body  of  ore  was  extracted,  and  a  large  body  remains  in  sight,  but  of 
a  bwe  quality,  Wiich  was  immediately  left,  on  etrikiiig*fi.eer  ore  below,  11  ttet  deeper. 
NestcomesSecondstation-driftedonwestwardlr.  This  isalsoin  base  ore.  Ninety-five 
feet  below  Second,  comes  Third  station.  Here  drifts  east  and  west  have  been  run 
along-the  ledge,  in  good  free  ore.  Fifty  feet  below  Third,  comes  FourWrsUtion,  mS 
between  these  two  stations  the  principal  work  of  the  mine  has  been  done.  Her^  the 
ledge  snowed  to  perfection,  from  4  to  7  feet  wide,  and  the  ore  of  a  free  and  excellent 
qnahty.  Extensive  stopings  were  carried  on  here  on  the  ledge,  several  hundred  tons 
^goodore  extracted,  and  several  Iwndred  tons  of  ore  yet  remain  in  sight  of  this  point. 
Then  prospecting  commenced  below  the  fourth  level,  by  means  of  two  winzes  115  feet 
apait,  along  the  incline  of  the  ledge.  The  ledge  appears  t«  gradually  and  surely  im- 
prove as  depth  IS  made.  Here  it  h  straight,  compact,  of  an  even  width,  with  Sm*ooth 
and  perfect  walls.  The  workmen  were  enabled  to  sink  some  60  feet  on  each  winze 
before  the  air  became  too  foul.  Hero  they  drifted  east  and  west,  again  on  the  perfect 
ledge,  and  now  are  pushing  vigorously  to  connect  the  two  winzes,  in  order  to  establish 
a  current  ot  air.  However,  a  blower  has  been  put  in  to  bear  on  these  winzes,  which 
makes  comfortable  work  m  these  quarters,  only  somewhat  slow  hoisting  with  -bnckets 
and  windlass.  Here,  also,  a  little  sloping  Las  lieen  done,  to  prove  the  ledge,  and  many 
a  dividend  IS  reposing  quietly  here  in  sTght.  All  the  stations  down  to  the  Fourth  arecon- 
nected  with  the  main  shaft  by  adits ;  the  tunnel  on  Third  station  being  55  feet  long, 
hfti^o.^  fLflin"  f  n  P"«I'"'f.  southwardly,  and  the  adit-level  on  the  fontlh  station 
bemg  72  feet  long.  All  the  stations  are  also  connected  by  aseries  of  chutes  and  winzes 
along  the  ledge  On  arriv^and  placement  of  steam-hoisting  works  it  is  the  intention 
to  proMCute  the  sinking  of  the  shaft  bo  a  great  depth  att  rapid  rate.  Everything 
pomffl  downwaid  to  the  focation  of  hidden  treasure,  unprecedented  in  extent  and  rich- 
ness.   Although  the  ore  thronghontis  known  to  be  somewhat  base,  yet  the  companv's 

SI  .^  ?5!  v"""*  ""*  •**'''*"  .■""'■*^  "f  boliion-over  $35,^0  fine,  and  84,000  baae.  The 
Stetefeldt  furnace,  in  connection  with  the  mill,  is  nearly  completed,  and  when  finished 
butavery  small  percentage  of  these  rich  assays  will  slip  througk  Three  hundred 
tons  of  rock  fi-om  this  mine  yielded  |54,000.  The  Stetei&dt  furnace  has  since  been 
completed.  ■'■^•^ 

The  Alps  is  a  new  mine.  According  to  the  latest  news  it  looks  en- 
couragiug,  and  will  probably  add  considerably  to  the  bullion  product 
of  the  district  for  next  year.  The  shaft  has  been  sunk  to  the  depth  of 
115  feet,  and  a  dritt  to  the  east  has  been  run  about  120  feet,  showing  a 
body  of  ore  about  2  feet  wide.  The  average  assays  from  the  stopes  and 
dump  are  $165.54.  There  is  also  a  winze  sinking  below  the  first  sta- 
*n« '  ^^"ml^  *  ^"^  ^**'*y  "^  flrst-elass  ore,  about  3  feet  wide,  assaying 
»222.61.  The  company  have  built  a  milt,  and  intend  to  commence 
crushing  ore  early  in  January.  Thei-e  are  about  200  t«ns  of  ore  on  the 
dump. 

A  number  of  other  mines  have  been  acquired  by  corporations  during 
the  year,  and  have  commenced  operations  energetically.  They  are  at 
present  not  sufficiently  advanced  to  warrant  special  notice. 
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The  mDla  in  thia  district  beiug,  of  necessity,  located  a  considerable 
distance  away,  from  the  minea  on  account  of  the  necessary  water  for 
milling,  the  cost  of  transportation  is  at  present  rather  high  and  onerous. 
The  building  of  a  narrow-gange  railroad  from  Pioche  to  Bnllionville 
Las,  therefore,  been  considerably  agitated.  In  its  argument  for  this 
scheme  the  Ely  Kecord  estimates  the  following  as  the  amount  of  ore 
which  the  below-mentioned  mines  would  furnish  monthly  as  freight  to 
the  railway  company : 

Since  the  necessary  steps  have  l>een  taken  hy  some  of  our  lea^ling  men  to  secure  the 
coostrnction  of  a  narrow-gaaRe  railroad  froia  Pioche  to  BaUionville,  the  pahho  will 
he  interested  to  know  what  benefit  the  rpnd  will  be  to  the  comuiuuity.  Among  the 
benefits  to  arise  will  he  thegreat  saving  in  coat  of  transportation  of  ores  from  mines  to  the 
mills.  Dnring  the  years  l§79-^73,  the  mines  in  Pioche  will  yield  ore  as  stated  herem, 
and  perhaps  mnoh  more  than  the  present  estimate.  The  Raymond  and  Lly  will  ship 
to  the  mUla  2,000  tons  per  month,  or  24,000  tons  per  annum.  At  present  ratea,  S6  per 
Ion,  thin  coats  $144,000  yearlp.  The  same  can  be  ahipped  on  the  raUwayfor  32  per 
ton,  total  espense,  8*8,000,  thus  saving  the  nice  little  sum  of  $96,000  per  annum. 

The  Meadow  Valley  Company,  by  using  the  mill  at  Dry  Valley  to  work  up  the  large 
quantity  of  tailings  now  on  hand  at  the  mill,  would  he  large  gamer  by  building  a  new 
mill  at  or  near  BulhonviUe,  where  good  water  can  he  had  in  abnndanee.  Then  the 
company  could  ship  as  large  a  quantity  of  ore  as  the  Raymond  and  Ely  is  estimated  to 
ship.    The  saving  in  freight  woald  he  $96,000. 

The  Pioche  Company  will  ship  BOO  tons  per  month,  9,600  per  annum,  at  a  cost  ot 
freight,  at  present  rates,  of  $57,600  per  annum;  at  railroad  rates,  |a  per  ton,  would 
save  $38,400. 

Washington  and  Creole  Company  will  ship  300  tons  per  month,  3,600  tons  per  annum; 
pre8entraMsoffreight,$31,eOO;  raUroad  rates,  $7,200 ;  saving  814,100  per  annum. 

The  Bowery  will  ship  the  same  amount  as  the  Washington  and  Creole,  and  the 
probability  is  this  company  will  ship  muob  more  than  that  amount.  The  saving  to 
Uiis  company  will  be  at  least  $14,000  per  annum. 

The  Alps  mine  will  ship  260  tons  per  month,  2,400  tons  per  annum,  costing  at  present 
rates  $14,400:  railroad  rates,  $4,800 ;  Baving|9,600  per  annum.  Thus  we  have  a  total 
saving  from  these  mines  alone  of  ^83,200  on  the  freight  of  ores,  without  reckoning 
the  saving  on  freight  of  wood,  timber,  &c.  Many  other  mines  will  ship  large  quanti- 
ties of  ore  to  the  mills,  which  must  be  taken  to  the  valley  for  reduction. 

The  savings  in  the  above  amount  will  be  greatly  increased  by  the  new 
mines  that  are  opening  out  in  that  district.  This  mining  camp  is  already 
sufficiently  develoijed  for  the  undertaking  of  such  a  work,  and  the  ben- 
efits that  would  be  derived  would  aggregate  sufficiently  in  two  years' 
time  t«  pay  the  whole  cost  of  building  one. 

For  the  quarter  ending  December  31  the  bullion  shipments  aggregate 
$1,203,542.83.  This  is  the  result  of  the  crushing  of  seventy- five  stamps, 
and  is  equivalent  to  $16,074  per  stamp.  This  showing  is  far  superior  U) 
any  other  district  in  Nevad^. 

The  total  shipments  of  Ely  district,  during  1871,  are  given  by  Wells, 
Fargo  &  Company,  as  $3,fl8ii,228. 
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CHAPTER    III. 
IDAHO   AND   OREGON. 

I  make  no  apology  for  the  mfiagemesa  of  this  chapter.  The  fact 
alluded  to  iu  the  letter  introductory  to  this  report,  that  it  is  impossible 
with  the  means  at  my  disposal  to  secare  fall,  prompt,  and  reliable  in- 
formation every  year  from  every  part  of  the  vast  region  covered  by  my 
work,  18  a  sufficient  explanation.  Idaho  and  Oregon,  beuig  compara- 
tively outside  of  the  great  advancfjof  the  mining  industry,  resulting  in 
other  States  and  Territories  from  the  completion  of  the  Pacific  Railroad, 
and  the  extraordinary  discoveries  of  new  and  rich  deposits' of  the  pre- 
cious metals,  were  more  neglected  last  year  than  other  parts  of  the 
country.  I  am  sorry  that  any  part  had  to  be  passed  by ;  and  I  am  grate- 
ful to  the  few  and  scattered  correspondents  in  these  districts  who  have 
made  it  possible  for  me  to  say  something,  though  less  than  it  deserves, 
of  the  condition  and  progress  of  their  miuing  industry.  I  estimate  the 
total  product  of  Idaho  at  $5,000,000,  and  of  Oregon  and  Washington  at 
$2,500,000. 

_  Owi/he^  district.— Ot  the  history  of  this  district,  during  1871,  but  little 
IS  to  be  told.  In  the  Golden  Chariot  mine  tbe  ore  began  to  grow  poorer 
in  March,  the  seventh  level  proving  poor,  and,  since  that  time,  the  ore 
baa  not  averaged  $30  a  ton.  Within  tbe  first  two  weeks  in  December, 
however,  the  vein  was  sti-uck  on  the  eighth  level,  and  good  ore 
found ;  and,  about  the  same  time,  rich  ore  was  found  in  the  fifth  level 
south,  some  350  feet  from  the  shatt.  A  $5  assessment  levied  iu  Septem- 
ber depressed  the  stock  to  $4  and  $5  a  share ;  and  there  was  another 
assessment  delinijueiit  December  23,  of  $3,  In  the  face  of  this  last 
assessment  the  stock  jumped  to  $30  on  the  news  of  good  ore,  but  fell 
agam  to  about  $21.  By  the  1st  of  February  the  mine  will  be  able  to 
deliver  out  1,000  tons  a  mouth,  and  the  indications  tor  pay-ore  are  verv 
favorable.  '' 

In  the  Poorman  no  developments  have  been  made  ;  the  ore  worked 
being  from  the  old  dumps,  and  from  tributors. 

The  developments  on  the  Oro  Pino  have  not  been  satisfactory,  there 
having  been  found  no  body  of  pay-ore  in  the  lower  works  of  the  mine. 
Prom  the  upper  levels,  (the  old  levels,)  however,  there  have  been  taken 
out  and  worked  in  part  some  2,000  tons  of  feirore;  800  tons  of  Oro 
Pino  ore  were  lying  iu  the  yard  at  the  Owyhee  Mill  in  December. 

The  Mahogany  Company  has  collected  one  $3  assessment,  and  has 
how  one  of  $2  delinquent  on  the  19th.  There  has  been  but  little  ore 
worked  lately ;  but  the  mine  is  being  opened  in  good  shape,  and  by  the 
1st  of  March  800  tons  per  month  will  be  taken  out,  and  the  mine  will  be 
m  condition  to  keep  up  this  production  tbr  several  months. 

Some  prospecting  work  is  being  done  iu  the  Ida  Elmore  mine,  but  no 
body  of  ore  has  been  found  as  yet. 

In  Flint  district  about  a  dozen  per^ns  have  worked  just  hard  enough 
to  take  out  196  tons  ,of  ore.  It  is  very  rich,  and  is  from  a  great  nianv 
different  ledges.  •  a  j 

On  the  top  of  Florida  Mountain  has  been  found  a  vein  of  very  rich 
ore,  the  bullion  giving  about  *3  per  ounce.  The  ore  miUed  has  averaged 
$100  a  ton  i  but  the  title  is  under  a  cloud,  and  figures  are  kept  very 
secret.    In  the  Empire  mine,  also,  some  very  rich  ore  has  been  found. 
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Itis  worked  by  ttibutocs,  and  tha  ore  milled  lias  paid  about  S250  a 

''since  December  1  of  last  jear  Mr.  J.  M.  Adams,  mining  engineer,  has 
been  in  charge  of  the  Webfoot,  Ida  Elmore,  and  Owyliee  Mills.  He  has 
made  a  good  many  improvements  in  tlie  Owyliee  Mdl.  He  has, 
for  instaufie,  decreased  the  speed  of  the  pans  to  55  and  increased  the 
speed  of  the  battery  to  90  drops  a  minute,  and  now  he  can  work  45  tons 
of  Golden  Chariot  ore  a  day  without  any  trouble.  Two  years  ago  the 
mill  could  not  average  30  tons  a  day  on  the  same  ore,  and  now  45  tons 
are  worked  with  less  fuel  than  was  previously  used  in  working  30  tons. 
The  settlers  and  pans  have  also  been  considerably  altered,  and  there  is  a 
tn-eat  improvement  in  the  work  done,  and  in  the  saving  of  quicksilver. 
There  is  now  a  railroad  into  aU  the  slum-yards,  and,  when  running  on 
slums,  $450  a  month  is  saved  thereby.  , 

The  following  statements,  furnished  by  J.  M.  Adams,  esq.,  give  the 
production  of  gold  and  silver  of  Owyhee  County  during  the  year  from 
July  1, 1870,  to  July  1,  3S71.  It  will  be  observed  that  the  aggregate 
exceeds  largely  that  of  the  ])reviou8year.  Most  of  the  flgnres  are  taken 
bv  my  coiTespondent  directly  from  the  books  of  the  different  companies, 
and  when  he  has  been  obliged  to  estimate  amounts  ho  has  taken  pains 
to  be  rather  below  than  above  the  facts : 

Stalenwal  Xo.  1  of  the  haUion  pi-oaaetioii-  of  tU  mi«es  in  Oivuliee  Coini%  ^"f"''"  Territttrij, 
for  the  yoar  Jalij  1,  ISTU,  lo  July  1,  1B71. 
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Slateimiit  Xo.  2  of  llie  bmion  production  of  the  mills  in  Oii-yhce  Connin,  Idaho  Ta-riionj, 
for  the  year  Jiili/  1, 1870,  to  Julg  1, 1671. 
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Bullion  producUim  of  tTiefiiills  in  Owghee  Conntg,  Idaho  Territory,  #c.— Couttnaed. 
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Bepo^i  of  tlte  Golden.  Chariot  mine  for  ike  year  ending  Februanj  1, 1S71. 

The  receipts  and  disbursements  for  the  year  ending  February  1   were 
IS  follows : 


From  1)11  Uioii 

Discount  on  IoOIb 

MerehaQdiBe  sold 

Premiums 

Slime  sold 

Total  receipts.. 


DivjJenfli  to  itockliol 

Milling  account 

BiQs  payable 
Hauling  ore 
Prol^lit  on  bullion 
Oeniial  espenses 
Freigbt  on  snpplieB 
Misoellaueona  itums 


110,649  15 
43,169  94 
24,043  97 


th^  commenccmejit  of  the  last  fiscal  year,  the  company  owed 
about  $25,000,  which,  as  will  be  observed,  has  been  paid ;  in  addition  to 
which,  $115,000  has  been  returned  to  stockholders.  Dividends  were 
resumed  last  September,  when  $20,000  waa  paid,  followed  in  October  by 
$25,000,  and  in  November  by  $30,000.  There  was  no  dividend  in  De- 
oember,  but  in  January $40,000  was  paid,  equal  to  a  inonthlv  average  of 
$31,000  since  the  resumptionof  dividends.  There  were  8,404  tons  of  ore 
crushed  during  the  year,  yielding  $71.23  per  ton.  The  total  expense  of 
reducing  tiie  ore  to  bullion,  including  labor,  supplies  used  and  on  hand, 
freight  on  supplies,  hoisting,  hauling,  and  milling,  was  $40.51  per  ton. 
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The  company  have  no  liabUities.    Their  assets,  on  the  1st  of  February, 
were  as  follows : 

„       ,-  T,      1  817,30163 

Supplies  on  Land.....--, ^5  000  00 

House,  engme  and  machinery 35  000  00 

Oro  on  hand,  600  tons , 1  500  90 

Due  from  Cosmos  Mill 60*953  61 

Cash  su  hand " [ 

.        Total  asBotB 1-29,755  24 

The  company  paid  a  dividend  of  $70,000  on  tlie  10th  of  March.    Oa 
February  account  $128,729  had  been  received. 

Beportofthe  QoUen  CliaHotfortheyear endingFebrmry  1,1$72. 
The  secretary's  report  for  the  year  shows  the  following  items : 


Cash  on  hand,  Februaiy  1, 1871 ^So'oOO 


Bullion  production 5  393 

Miscdlaneoue 4' 084 

Overdrawn  in  hank ' 


Total  .. 


,    547,084 


DISBURSEMENTS. 

Dividends  to  Stockholders ^in'iZ 

11,921 


Golden  Chariot  StuUCompauy.. 

General  expenses  . 

Milling -     "24' 039 

?^g ::':;:;:;:;::::::  i43;87i 

Supplies „',„ 

Freight  on  treasure .- ok' ciu 

Miscellaneous l  oiu 

In  hands  of  superintendent ■''''"' 

Total ^^'<^ 

The  disbursements  for  misceUaneoas  purposes  embraced  assaying,  ex- 
change, fi-eighton'supplies,  machinery,  interest,  and  San  Francisco  office 
and  other  expenses.  The  total  assets  aggregate  $74,903,  agamst 
$19,084  liabilities.  ,     , 

The  following  is  a  statement  of  the  gold-dust  and  bullion  {com  value) 
shipped  by  Wells,  Fargo  &  Co.  from  Silver  City  during  the  year  ending 
JDeuember  31  lb  1  Bullion 

T  _  „-„  S"    Ji  00     $110  T75  39 

,    ]„,J.  2  IJb  n        14    564  46 

;.  '    h    '  3  500  84  93  970  47 

5t   ,  .^  ■>  *90  00  44  819  64 

\}  3  480  50  8(i  170  06 

V  4  310  00  bff438  86 

,  ,„  6  4  0  0)  <ti  773  58 

i      „.t  4  350  00  7  285  23 

r.'t  ni„r  3  64)  51  53  781.15 

,   I'l  „  4  JOJ  -is  46  734  51 

N  T  n  her  4  517  6b  3    318  02 

^  \^^^  3  038  6-  44SQ3O0 

4'^  1-8  3b        ^i'i  234  37 

Total Jftl3^75 
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This  amount  exceeds  the  treasure  shipments  for  1870  considerably, 
Duriug  the  fall  accounts  reached  me  of  the  diacoveiy  of  valuable  mines 
at  South  Moontaia,  about  twenty-five  miles  south  of  Silver  City.  Ac- 
cording to  the  reports  of  the  Idaho  papers,  the  mountain  on  which  the 
mines  are  located  is  quite  aa  steep,  though  not  so  rocky  and  probably 
not  so  high,  as  War  Eagle.  Oa  the  northern  slope  of  the  mountain  a 
magnificent  stream  of  water,  fed  by  numerous  never-failing  springs, 
wends  its  way  through  a  deep  and  well-timbered  gulch  to  the  foot-hills 
and  plain  below.  The  principal  mines  hitherto  discovered  are  containecl 
in  a  zone  of  hah"  a  mile  in  width  from  north  to  south,  and  about  three 
miles  in  length  from  east  to  west,  near  the  summit  of  the  northern  slope 
of  the  mountain.  Thelodes  run  east  and  west,  and  dip  to  the  south. 
They  are  from  IS  inches  to  over  100  feet  in  width,  and  are  embedded  in 
a  species  of  limestone.  The  ore  is  argentiferous  galena,  and  also  con- 
tains pyrites  of  iron  and  a  small  quantity  of  gold.  A  large  number  of 
assays  have  been  made,  ran^ng  from  $20  to  $40,  and  even  higher,  in 
silver  per  ton.  On  the  west  side  of  the  gulch  above  mentioned  is  what 
is  known  as  Mineral  Hill,  on  which  are  located  the  following-named 
mines :  Cottonwood,  Treka,  Yellow  Jacket,  Independent.  Old  Mortality, 
Narragansett,  aud  Connecticut,  most  of  them  well  defined  and  showing 
a  rich  quality  of  ore.  Soith  of  Mineral  HUl  about  a  quarter  of  a  mile  are 
the  Saint  Croix  and  Saint  Lawrence  mines,  and  a  mile  anda  half  farther 
down  the  gulch  is  the  Wide  West.  The  Golconda,  Galena,  and  Original 
run  across  the  gulch  near  its  head.  The  latter  is  120  feet  in  width,  and 
has  been  traced  and  located  for  nearly  three  miles.  The  Golconda  is 
narrower  than  the  Original,  but  is  decidedly  the  finest  looking  mine 
that  we  saw  in  the  district.  A  tunnel  has  been  eomnience<I  on  the 
ledge,  opening  up  a  solid  mass  of  ore  from  2  to  3  feet  in  thickness. 
Around  the  rrm  of  the  mountain,  and  on  the  slope  east  of  the  gulch,  are 
the  Summit,  Warn,  Ar\ica,  Mona,  Scandia,  Imperial,  and  other  mines, 
which  prospect  well  and  yield  satisfactory  assays.  Extensions  have  al- 
ready been  taken  up  in  all  directions,  and  new  discoveries  are  being 
made  every  day.  Most  of  the  locators  are  from  Silver  City  and  vicinity. 
It  is  one  of  the  most  favorable  localities  for  mining  purposes  in  this 
part  of  the  country.  But  little  labor  will  be  required  to  get  out  im- 
mense quantities  of  ore.  The  gulches  furnish  splendid  locations  for 
furnaces  and  mills,  with  plenty  of  wood  and  water  for  all  practical  pur- 
poses. 

A  town  has  been  laid  out  at  the  intersection  of  the  two  gulches  at  the 
base  of  Mineral  Hill,  and  christened  Bullion  City.  About  fifty  people  were 
there  in  October,  and  more  were  going  in  every  day.  Wagons  can  be 
taken  within  300  yards  of  the  camp  by  going  by  the  way  of  Camp  Three 
Forks. 

The  Boise  Basin.— No  important  changes  have  taken  place  in  the  pla- 
cer-mining interest  of  this  section  during  the  year.  The  supply  of  water 
held  out  until  the  end  oi"  Septembei-  in  the  most  important  localities ; 
but  ab*ut  this  time  the  plaeer-mining  season  came  to  an  end.  The  gen- 
eral results  are  reported  to  be  quite  as  good  as  during  the  previous  year. 
Detailed  accounts,  however,  have  not  reached  me  at  the  time  of  this 
wnting, 

A  few  quartz  mines  have  been  worked  during  the  year  on  Granite 
Creek,  but  the  principal  work  in  prospecting  for  and  opening  new  quartz 
mines  was  done  after  the  placer  mines  had  shut  down.  Quite  an  excite- 
ment as  to  quartz  claims  was  reported  in  the  viciuity  of  Granite  Creek 
during  the  last  quarter  of  the  year,  and  many  new  claims  have  been  lo- 
cated and  partly  opened  by  shafts.    A  new  quartz  mill  was  started 
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about  that  time  by  Mr.  T.  S.  Hart,  wliicli  crusbed  ore  from  the  Sawyer 
ledge.  Enough  ore  was  reported  on  hand  to  run  the  mill  for  the  next 
ten  months.  The  Gold  Hill  mine  and  its  35-atamp  mill  have  been  in  op- 
eration as  during  the  previous  year,  most  of  the  time,  and,  I  am  informed, 
with  satisfactory  results. 

The  United  States  assay  office  at  Eois6  City,  which  was  to  have  been 
put  in  operation  in  July  of  last  year,  is  unfortunately  not  yet  organized; 
bnt  there  seems  to  be  no  doubt  that  the  impediments  heretofore  in  the 
way  are  .now  removed,  and  that  the  ofQce  will  shortly  be  in  working 
order. 

Warren^s  Gamp  and  H'ort'hern  Idaho. — My  correspondent,  Mr.  Richard 
Hurley,  wlio  has  for  several  years  past  furnished  information  on  the 
above  portions  of  Idaho  Territory,  writes  to  me  in  November  that  tltere 
has  not  been  any  change  of  note  in  the  working  and  the  production  of 
Northern  Idaho. 

An  article  lately  published  in  the  Idaho  Statesman  gives  a  short  his- 
tory of  the  mines  of  these  districts,  and  points  out  the  causes  why 
quartz  mining  has  not  assumed  greater  proportions.  Its  moderate  tone 
and  the  entire  absence  of  that  flight  of  fancy,  which  unfortunately  char- 
acterizes so  often  communications  from  western  mining  districts,  entitle 
it  to  coniideuce. 

Eiirly  in  1831  the  attention  of  the  masses  was  first  attracted  tfl  the  Oro  Fiao  dis- 
trict ;  in  thesuuinier  of  said  year  the  Elk  City  district  became  an  attraction.  In  August 
of  the  same  year  the  lirst  discoveries  were  made  in  the  Florence  basin ;  and  early  in 
1S63  the  Warren's  district  was  first  made  known ;  since  which  time  the  Miller's  Camp, 
Palonse,  Gnat  Creek,  Moose  Creek,  Newaonie  Creek,  Clearwater  Station,  the  bars  of 
Salmon  and  Snake  Kivers  have  had  their  attractions,  all  of  which  camps  have  been 
worked  toa  greater  or  less  extent  ever  since  their  first  development.  The  snmmer  of 
1862  witnessed  the  presenceof  the  largest  immigration  to  the  Florence  district,  and  the 
remarkable  yield  of  that  district  in  la62  and  186^  is  gencraEy  well  known  to  the  whole 
conntry. 

In  1B63  the  discovery  of  rich  mines  in  the  Bois^  Basin  caused  much  of  the  larger 
portion  of  the  miners  then  in  the  northern  districts  to  drift  sonth  of  the  Salmon  range, 
so  as  to  be  among  the  first  to  select  the  best  locations  in  the  new  district,  and  tbo  early 
■  disclosed  richness  of  the  now  district  and  its  continued  prosperity  held  them  fest,  till, 
with  few  exceptions,  the  last  tie  which  bound  them  to  the  northern  districts  had  been 
seTured.  New  developments  and  new  enterprises,  combined  with  the  continued  suc- 
ecHS  of  tbo  first  discovered  camp  of  Bois6,  have  bereft  tbo  northern  camps  of  the  req^ui- 
site  mining  population  and  mining  capital  and  skill  essential  to  the  full  development 
of  the  mining  resonrces  of  the  north.  Especially  has  this  been  the  case  in  reference 
to  qnartz  mining. 

But  nevertlielesB  there  has  been  an  annnal  product  of  these  northern  plaeer  mines, 
fiom  the  period  of  their  first  discovery  up  tu  the  present  time,  by  the  labor  which  has 
remained,  that  we  think  will  equal,  for  each  day's  labor,  that  of  any  other  district  in 
the  Territory. 

As  an  evidence  of  this,  in  none  of  the  camps  has  the  price  of  day  labor  of  white  men 
in  these  mines  fallen  below  the  sum  of  $5,  and  yet  in  the  majority  of  cases  the  em- 
ployer has  made  a  profit  upon  said  tabor. 

Within  the  past  two  years  Chinese  labor  has  been  introduced  into  several  of  these 
camps,  and  in  tliat  of  Oro  Fino  distiiot  has  proved  highly  satisfactory  to  the  owners 
of  claims. 

Kespecting  quartz,  it  seemed  to  possess  no  attractions  in  these  northern  districts  until 
the  snmmer  of  1865. 

Daring  that  summer  and  fall  several  ledges  weredisoovered  in  the  Florence  district, 
and  many  claims  were  located,  and  some  of  them  prospected  daring  the  following  win- 
ter, bnt  with  unsatirfaotory  results.  la  the  summer  and  fall  of  1866  about  one  hun- 
dred distinct  ledges  were  discovered  in  the  Warren's  camp  and  immediate  vicinity,  tho 
Hturftce  prospects  of  many  of  wbici  were  highly  satisfactory. 

But  few  miners  then  in  the  district  were  conversant  with  qnartz,  and  the  imagina- 
tion of  many  was  greatly  eieited  as  to  their  richness.  Bat  nothing  more  than  surface 
prospecting  of  these  ledges  was  done  tiU  the  fall  of  1867,  During  that  fall,  and  the  early 
part  of  wintJir,  several  arrastras  and  two  5-stamp  mills  were  constructed,  and  during 
the  winter  and  spring  of  1867  about  1,B00  of  ore  were  extracted  from  seven  ledges  and 
reduced  for  free  gold,  the  average  yield  per  ton  ranging  a  little  more  than  $37.    Entail 
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this  ore  Lad  been  extracted  and  milled  by  inesperionced  men,  and  under  the  most  em- 
harrassing  oircwmatances,  from  the  want  of  capital  necessary  to  perform  what  is 
termed  the  "dead  work"  mqnarta  mining,  and  these embarrMsments  had  the  teDdenov 
to  prodaee  contentions  and  atnfe  among  the  operatcrB,  aJid  to  destroy  confidence  in 
traders  and  others  npon  whom  tlioy  were  more  or  less  dependent  for  credit  to  posh  for- 
ward  their  enterpnses.  The  camp  baa  not  yet  recovered  from  these  embarraaaments 
though  much  IS  still  being  done  by  way  of  developing  the  fact  that  many  of  these 
leads  can,  with  capital  to  properly  open  them,  be  made  productive  of  profit  to  the  in- 
v^tinent.  Upward  of  $135,000  in  gross  have  already  b^n  taken  froL  the  few  leads 
which  have  been  worked,  and  one  Sad  is  now  being  worked  with  success 

During  the  past  two  years  several  leada  have  been  discovered  in  Elk  City  and  Oro 
^ino  districts,  where  surface  proapeoting  ia  fully  equal  to  those  of  the  Warren's  Creek 
Iniiorence  campone  S^atamp  mi U  was  erected,  which  developed  the  faet  that  the 
quartz  of  that  district  la  good,  though  the  veins  are  not  numeVons  and  are  smaller 
than  those  of  Warren's.      The  miilmen  became  embarrassed,  and  the  mill  is  at  present 

The^  districts  are  ao  isolated  from  the  great  thoroughferes  of  travel,  alons  which 
me«  of  capitjil  paaa  in  making  their  tonrs  ofobaervatioii,  that  nonei-isit  these  districts 
than     "'T"  ^.^P^"^*^  mission  for  tie  purpose,  and  these  kind  of  missions  are  fewer 

In  conclusion  it  ia  fatr  to  presume  that  these  northern  districts,  if  they  do  not  receive 
Uie  immediate  attention  of  mining  capitalists,  which  their  prospects  warrant,  yet  it  is 
to  l>6  hoped  they  will  constitute  a  reserve  of  rich  mining  territory  for  Idaho,  when 
other  portions  have  become  eihausted.  ^uo"",  "uuu 

According  to  all  accounts  the  water  has  held  out  unusually  weU  iu  the 
northern  placer  mines  during  the  year. 

In  I'egard  to  Warren's  camp  mining  enterprises,  durine  the  past  year, 
my  correspondent  says:  ^         '  &        i-       j-;*", 

wi^^  ?^""?  quartz  mine  is  worked  now  by  a  new  companv,  known  aa  the  Eeacue 
w«k  A^t°«?t^.n^.*"?P^7-  " ''  P'*^;"^  well ;  they  take  o^t  on  an  average  of  f™a 
week.  As  1  attend  to  the  company's  outside  baaineas,  I  know  that  there  is  81000a 
week  clear  profit  The  company  have  a  lO-stamp  st^am-mill  on  the  Sound  'Tht 
S™^,'f^l!^'"l  V  ^?  "*^V,"^  **•■"■*  200  feet  deep.  The  best  ore  is  in  the  bot- 
tom of  the  lower  level.  All  the  ore  worked  averages  about  $22  to  the  tfln,  the 
?S7T«Vf;7^''^r  ^"^1^  being  about  6S0.  I  assayed  from  the  ledge  since  Septemb'ert 
leiTl,  819,673.37.  Nearly  half  that  time  they  had  only  five  atamps  runnjne  The 
X™"f/"  ™'y"?Pt^««*'a9  the  company  bought  first  a  small  5-atamp  mill,  and 
^jerward  rented  a  5-8tamp  battery  from  parties  lere,  that  have  a  10-stamp  Water- 

The  Ecseue  is  the  last  ledge  diacoveted  in  this  camp.  There  are  some  250  recorded 
v^Ti'"^"""'''  'T  .^r'u*^""*'  ""  *^^»-  S""  I'«^i«  alloveXrth  Idaho  ^ 
very  much  encouraged  with  the  present  prospects  of  quart;  in  this  camp.  The  nrice 
paid  for  labor  in  the  mine  and  mill  is  fr<^  five  to  sis  dollars  a  day,  so  it  is  e^lv 
se^what  an  advantage  it  is  to  men,  who  would  otherwise  have  to  lie  idle  all  winter 
to  get  employment  hei'e.  It  has  been  tried  to  work  aomeaedges  as  good  if  not  better 
than  the  fiesoue  but  the  owners  had  to  pack  the  oro  on  mules  to  anC^tr^  and  pay 
from  four  to  eigfit  dollars  a  ton  freight,  and  abont  320  dollars  for  cmshZ^^  AbouH 
>uU  noJl  """^^  ^  "''^^^'  ^^  ^  I"^?^^  "^^^  *<•  *''«  conclnsion  that 


it  would  not  pay. 

Early  in  the  spring  of  1872  Mr.  R.  Huriey  sent  me  thetbllowing  esti- 
mateot  last  year's  production  of  the  placer  mines  in  Northern  Idaho 
which  I  insert  as  the  best  obtainable : 

Warren-scamp $160,000  00 

Florence  camp 100  000  00 

Oro  Fmo  camp..... WoOO  00 

Elk  City              100  000  00 

Ulearwater  Station  and  Newsome  Creek 180  000  00 

Salmon  River ^' 000  p^ 

Snake  River IS  000  00 

Moose  Creek,  east  of  Oro  Fino .'"  so'oOO  00 

Other  small  creeks,  about .',.'.'."  5o'  000  00 

875,  000  00 
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Eastern  Oregon. — The  number  of  workmen  in  the  mines  (principally 
placers)  of  Eastern  Oregon  has  decreased  perhaps  10  per  cent,  during 
the  past  year ;  but  the  increased  facilities  for  working,  such  aa  hy- 
draulic pipes  and  derricks,  have  made  np  the  deficiency,  and  the  yield 
is  probably  not  far  from  that  of  former  years. 

Canon  district  and  Dixie  have  fallen  off  slightly  in  their  yield,  as 
compared  with  1870,  while  Olive  and  Burnt  Iron  districts  have  increased 
fully  enough  to  make  np  this  deiiclency,  and  Granite  and  Elk  districts 
have  about  held  their  own.  Camp  Watson,  or  Spanish  Gulch,  has  been 
added  to  the  list,  with  a  fair  yield,  hydraulic  mining  having  paid  well 
in  that  locality  during  the  year.  The  quartz  of  that  district,  which  is 
supposed  to  be  rich,  still  lies  untouched.  There  are  no  quartz-mills 
running  in  Grant  County,  the  Prairie  Diggings  Mill  having  been  closed, 
in  the  course  of  the  summer,  for  reasons  unknown  to  me.  I  do  not  an- 
ticipate activity  in  quartz  mining  so  long  as  the  placers  hold  owt,  and 
communications  are  so  difQcult  and  expensive. 

An  effort  was  made  near  Cation  City  to  penetrate  the  cement  under- 
lying the  gulch  diggings,  and  commonly  called  bed-rock.  The  shaft 
was  sunk  nearly  SOU  feet,  and  abandoned  without  reaching  the  real  bed- 
rock. 

It  is  believed  that  this  region  will  soon  have  communication  with  San 
Francisco,  by  way  of  Winnemucca  and  the  Central  Pacific  Eailroad,  a 
much  shorter  route  than  the  present  one  via  Dalles  City  and  Portland, 
At  present  the  gold  product  goes  to  San  Francisco  via  Portland.  The 
high  express  and  insurance  rates  over  this  route,  particularly  between 
Caiion  City  and  the  Dalles,  favor  the  carriage  of  gold-dust  in  private 
hands,  and  its  transmission  in  small  packages  through  the  mails.  Hence 
I  have  made  alarger  allowance,  over  and  above  the  express  shipments, 
than  does  the  superintendent  of  Wells,  Fargo  &  Company,  iu  his  state- 
ment, published  iu  the  appendix.  I  am  indebted  for  most  of  the  fore- 
going information  to  Mr,  W.  V.  Einehart  of  Caiion  City. 

The  districts  east  of  the  Blue  Mountains,  being  near  the  great  over- 
land Bois6  stage-road  to  Dmatilla,  are  more  favorably  situated  as  re- 
gards communications,  and  this  fact  has  led  to  some  activity  in  quartz 
mining,  with  promising  results.  Mr.  E.  W.  Reynolds,  of  Baker  City, 
has  favored  me  with  a  few  notes  on  the  condition  of  affairs  early  iu  the 
present  year. 

The  Virtue  Gold  Mining  Company  (on  the  old  Kuckel  mine)  are  mak- 
ing satisfactory  progress.  The  lO-stamp  mill,  at  Baker  City,  has  been 
refitted  with  new  pans  and  new  machinery.  The  mine  has  also  been 
greatlv  improved ;  a  flue  steam-engine  has  been  erected  at  the  long 
tunnel-level  (see  my  Eeport  of  1870,  page  231)  for  hoisting  and  pumping 
purposes,  and  the  Eockafellow  lode  wiU  be  developed  in  depth.  The 
rock  crushed  thus  far,  by  the  new  company,  maintains  the  average  of 
former  operations,  {say  $40  per  ton.)  Mr.  Joseph  Potthast  is  superin- 
tendent, and  Mr.  David  Morrow  has  charge  of  the  mine. 

The  Eagle  Canal  Company's  ditch,  ia  the  Kffister  district,  is  com- 
pleted, and  that  neighborhood,  which  contains  a  good  deal  of  excellent 
placer  ground,  will  be  actively  worked  during  this  year. 

The  Olive  Creek  and  Eye  Valley  silver  mines  are  reported  to  give 
very  encouraging  returns  for  prospecting,  and  to  have  attracted  some 
attention  &om  San  Francisco  capitalists. 

Western  Oregon. — From  the  districts  of  Jackson,  Josephine,  and 
Douglas  Counties,  once  famous,  and  stUI  to  some  extent  productive,  I 
have  been  unable  to  obtain,  for  the  last  two  years,  any  trustworthy 
details. 
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CHAPTER    IV. 
MONTANA. 

Tlie  greater  part  of  the  mining  districts  of  thia  Territory  have  been 
personally  visited,  during  last  summer,  by  Mr.  Eilers,  my  deputy,  or 
myself,  the  former  having  traveled  over  the  western  portion  of  Montana, 
while  i  devoted  myself  to  an  examination  of  the  eastern  counties. 

When  it  is  considered  with  what  difficulty  and  expense  communica- 
tion, travel,  and  transportation  are  maintained  between  the  Territory  of 
Montana  and  the  rest  of  the  world,  it  seems  marvelous  that  any  one 
should  come  there  or  8t.ny  there  at  all.  The  route  by  the  Missouri  Kiver 
boats  and  Fort  Benton  is  tedious  and  precarious,  by  reason  of  the  low- 
water,  which  stops  navigation  always  before  it  is  desired,  and  frequently 
before  it  is  expected  to  do  so.  The  only  other  route  now  employed  is  the 
road  which  leaves  Corinne,  Utah,  on  the  Central  Pacific  Eailroad,  passes 
near  Fort  Hall,  in  Idaho,  and,  crossing  the  vast  basaltic  plains  of  the 
Snake  Eiver,  enters  Montana  by  Pleasant,  Sheep  Creek,  and  Beaver 
Head  Valleys.  With  four  hundred  and  fifty  miles  of  hauling  to  be 
represented,  as  well  as  the  railway  transportation,  in  the  prices  of  all 
imported  articles,  (among  which  must  be  included  many  of  the  necessa- 
ries of  life.)  Montana  is  heavily  weighted  in  the  race  with  other  Terri- 
tories ;  and  the  fact  that  she  maintains  prosperity,  and  is  increasing  in 
permanent  population  and  sober  industries,  points  to  extraordinary 
natural  resources. 

First  and  fundamental  are  the  agricultural  capacities  of  Montana. 
A  region  which  does  not  produce  its  own  food  must  carry  on  every  other 
industry  at  a  fearful  disadvantage.  I  know  that  the  wonderful  State  of 
Nevada  will  be  quoted  as  an  example  of  prosperity,  based  almost  exclu- 
sively upon  mining;  but  this  illustration  really  supports  my  proposi- 
tion. It  IS  not  true,  by  the  way,  that  there  is  no  agriculture  in  Nevada ; 
still  less  that  an  extensive  agriculture  may  not  hereafter  arise  iu  the 
valleys  of  that  State.  The  sterility  of  the  sage-brush  country  is  an  ex- 
ploded superstition.  The  land  lacks  only  water,  and  irrigation  has 
already,  in  many  places,  produced  wonders.  But  granting  that  Nevada 
has  been  hitherto,  and  will  long  continue  to  be,  devoted  chiefly  to  min- 
ing, and  that  food,  as  well  as  other  supplies,  has  been  imported  into 
the  mining  districts,  it  is  a  notorious  fact  that  this  condition  of  affairs 
has  crippled  the  mining  industry  from '  the  beginning.  The  profits  of 
the  mines  have  been  much  smaller  than  they  would  otherwise  be;  a 
scanty  And  wandering  population  has  made  labor  both  dear  and  hard  to 
control ;  and,  finally,  the  net  gains  of  the  industry  have  mainly  gone 
out  of  the  State,  leaving  behind  as  "  improvements  "  stamp-mills,  cheap 
temporary  houses,  and  holes  in  the  ground.  The  railroad,  the  steady 
growth  of  agriculture,  and  other  causes,  will  doubtless  improve  this 
state  of  affairs ;  but  thus  far,  it  must  be  acknowledged,  Nevada  has 
bled  at  all  her  veins  without  gaining  ahealthy  life  from  such  phlebotomy. 
The  southern  part  of  Idaho  belongs  to  the  same  category. 

In  traveling  by  the  stage-road  northward  from  Corinne,  no  sooner  is 
the  Montana  boundary  passed,  than  nature  assumes  a  different  face. 
The  sage  brush  gives  way  to  nutritious  and  abundant  bunch-grass ;  the 
vast,  aridmesosaresuceeeded  by  lovely  valleys;  and  instead  of  the  barren 
brown  ranges  of  the  South,  appear  the  pine-clad  summits  of  the  Belt 
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and  Eocky  Mouutains.  Abundant  streams  of  clear,  pure  water  traverse 
the  fertile  bottoms ;  and  though,  by  reason  of  insufficient  rain-falis  at 
certain  seasons,  irrigation  is  a  necessary  part  of  agncnltnre,  yet  the 
means  of  effecting  it  are  ample  and  easily  available. 

Corn  is  not  cultivated  T^ith  much  success,  and  fruits  have  been  raised 
by  a  few  enterprising  and  skillfnl  horticulturists  only ;  but  all  grains 
and  roots  flourish  amazingly.  The  heaviest  wheat-ears  I  have  ever  seen 
were  harvested  this  year  in  the  valley  of  the  Stinking  Water,  or  Pas- 
sameri.  ,    .,  .        .. 

The  grasshoppers  have  been,  for  three  years  past,  the  most  pesti- 
lential enemies  of  the  Montana  farmer.  But  this  season  they  have  dis- 
appeared. I  found  them  iu  great  nnmbers  on  the  Union  Pacific  Railroad, 
in  the  neighborhood  of  Laramie,  careering  westward  in  fiendish  glee,  and 
whiteningtheairwiththeir.hosts;  butthey  were  too  latetodo  much  harm, 
even  in  Utah;  and  meanwhile  Montana  has  escaped  them  altogether. 
To  offset  such  occasional  scourges  as  this,  the  ranchman  of  this  Terri- 
tory has  the  certainty  of  high  prices  for  his  product.  At  times  flour  is 
worth  $26  a  barrel,  and  oats  are  selling  at  over  $2  a  bushel.  These  are 
unusually  high  prices,  though  not  quite  so  had  as  those  of  early  days, 
when,  in  one  of  the  first  winters  of  the  placer  miners  here,  the  Mormon 
wagoners  demand  $80  for  flour,  per  sack.  The  usual  price  of  oats  is  $1 
■  per  bushel,  or  about  3  cents  per  pound,  and  with  all  the  growth  of  the 
production  during  the  last  few  years,  the  supply  has  never  yet  exceeded 
the  home  demand.  Probably  there  is  no  other  region-  in  the  Unitedi 
States  at  present  where  such  inducements  are  held  out  to  farmers  as  la 
this  Territory.  Many  immigrants  are  coming  in  now,  in  the  good  old- 
fashioned  way,  with  their  teams  and  wagons,  and  wives  and  babies^,  to 
locate  in  the  valleys  of  Montana.  But  it  is  a  long  and  tedious  jourHey ; 
and  at  the  end  of  it,  one  is  shut  out  from  the  world.  Make  Montana 
""  "e  by  rail  as  is  Utah  or  Colorado,  and  the  tide  will  come  in 


grandly.  ,       ,     ■„ 

Another  hinderance  to  agriculture,  which  the  railroad  will  remove,  is 
the  danger  from  hostile  Indians.  This  does  not  at  all  affect  the 
greater  part  of  the  fertile  districts  of  the  Territory.  It  is  mainly  in 
Gallatin  Valley  that  the  settlers  suffer.  During  the  last  summer  the 
Sioux  of  Sitting  Bull,  a  noted  outlaw  chief,  not  under  treaty  with  the 
United  States,  and  mustering,  it  is  said,  a  thousand  braves,  made  a 
sudden  descent,  for  stock-stealing  purposes,  in  the  region  referred  to,  and 
got  away  with  someSOO  bead  of  horses.  They  killed  two  orthree  person^ 
in  an  incidental  wav,  and  successfully  escaped  to  their  mountain  fast- 
nesses. Without  the  facilities  of  transporting  and  concentrating  troops, 
which  a  railroad  gives,  it  is  almost  impossible  to  follow  up  and  catch 
these  bands,  to  say  nothing  of  maintaining  such  a  police  as  to  prevent 
their  depredations'.  The  Sioux  and  Blacltfeet  are  perhaps  the  most 
numerous  and* warlike  of  our  red  enemies.  I  am  satisfied  that  the 
problem  of  dealing  with  them,  like  the  minor  problem  of  the  Apaches 
in  Arizona,  will  be  settled  finally  by  railroad,  and  in  no  other  way. 

It  is  to  the  stock-raiser,  even  more  than  to  the  farmer,  that  robbery, 
whether  at  the  hands  of  Indian  or  white,  is  a  frequent  source  of  loss, 
and  the  raising  of  cattle  and  horses  is  pre-eminently  the  business  for 
which  large  portions  of  Montana  are  fitted  in  a  most  remarkable  degree. 
The  bunch-grass,  which  grows  here  in  such  luxuriance  as  to  lose,  in  some 
places,  its  characteristic  distribution  in  bunches  or  clumps,  and  to  cover 
the  whole  surface  with  continuous  pasture,  is  already  famous  as  a  nutri- 
tious and  fattening  food  for  stock.  Cattle  and  horses  are  turned  out 
upon  it  at  all  seasons,  even  in  the  winter,  and  improve  in  condition 
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■while  grazing.  This  grass  dies  early,  but  retains  its  nutritious  proper- 
ties all  winter.  It  thus  constitutes  a  standing  hay — only  it  is  much  bet- 
ter fodder  than  hay,  and  almost  like  grain  in  its  effect.  To  be  more 
exact,  I  might  say  that  to  paatare  a  horse  on  bunch-grass  is  like  giving 
him  plenty  of  good  hay,  with  regular  md  liberal  feeds  of  grain.  There 
are  a  good  many  horses  in  the  Territory  now,  but  the  breed  has  hitherto 
been  poor.  Now  more  attention  is  given  to  breeding ;  and  in  a  a  few 
years  this  Territory  will  furnish,  I  am  convinced,  a  strain  of  serviceable 
blood,  worthy  of  the  great  advantages  nature  has  bestowed  upon  the 
stock-raiser  here. 

The  grass  to  which  I  have  alluded  makes  excellent  beef  also ;  the 
price  during  my  visit  was  25  cents  a  pound.  The  herds  in  some  of  the 
valleys  amount  to  5,000  or  6,000  head.  There  is  a  great  demand  still  for 
oxen  as  well  as  cows ;  and  Montana  is  importing  cattle,  as  well  as  re- 
ceiving into  her  ample  grazing  lands  the  stockof  other  States  and  Terri- 
tories. Thevalueof  thedairyprodnetsof  Montanais  already  over  J500,- 
000  annually ;  bnt  that  is  only  a  feeble  beginning.  Like  everything  else 
here,  except  gnlch  mining,  this  business  is  in  its  earliest  infancy.  The 
Territory  contains  23,000,000  acres  of  agricultural  and  69,000,000  acres 
of  grazing  land ;  and  these  vast  areas  are  merely  dotted  here  and  there 
with  the  cabins  of  perhaps  5,000  ranchmen,  the  rest  of  the  population 
being  gathered  in  the  mining  towns  and  camps. 

There  is  as  yet  not  much  sheep-raising;  bnt  every  wool-grower  will 
see  that  this  must  be  a  country  excellently  adapted  to  that  business. 
But  there  is  at  present  no  home  market  for  wool,  because  there  are  no 
home  manufactures.  However,  the  Territory  is  not  yet  ten  years  old; 
and  everything  caJinot  be  done  at  once.  When  the  time  comes  the 
mountains  stand  ready  to  offer  abundant  water-power  and  lumber. 

All  the  industries  I  have  mentioned  will  start  into  vigorous  life  when 
the  railroad  shall  have  opened  the  way  to  the  civilized  and  commercial 
world ;  and  behind  them  stands  the  great  mining  industry,  the  extent  of 
which,  even  at  the  present  time,  is  quite  astonishing  for  alerritory  so  iso- 
lated as  Montana,  and  which  must  grow  into  vast  proportions  as  soon 
as  cheap  communication  with  the  outside  world  is  established. 

The  amount  of  the  gold  and  silver  production  of  Montana  is  usuaJIy 
underestimated  by  the  San  Francisco  statisticians.  Mr.  Valentine,  su- 
perintendent of  Wells,  Fargo  &  Co.'a  Express,  in  a  statement  which  will 
be  found  in  the  appendix,  gives  the  invoiced  shipments  of  bullion  for 
1871  at  $4,060,929,  and  adds  to  this  sum  but  20  per  cent,  for  "  other  con- 
veyances." This  is  certainly  far  too  little.  The  proportion  of  bullion 
privately  carried,  and  the  undervaluation  of  the  express  shipments  are 
always  dependent  upon  the  rate  of  express  charges  and  insurance.  To 
the  circumstance  that  this  rate  is  high  in  Montana,  ia  added  the  fecility 
for  private  shipments  of  ore,  bars,  and  dust  by  the  numerous  empty  re- 
turning freight-wagons.  The  Montana  agents  of  Well^i  Fargo  &  Co., 
themselves,  (who  must  be  supposed  to  know  the  facts  more  familiarly  than 
the  San  Francisco  superintendent,)  have  repeatedly  declared  that  the 
invoiced  express  shipments  are  about  half  the  actual  product. 

The  following  extract  from  a  letter  of  William  F.  Wheeler,  esq., 
United  States  marshal  of  the  Territory,  dated  December  16, 1871,  pre- 
sents the  case  as  clearly  and  as  closely  as  it  can  be  done,  and  corrobo- 
rates my  own  personal  observations : 

I  have  procnred  in  person,  from  the  four  priocipal  places  of  sliipment,  the  valne  of 
the  dnst  and  ballion  sent  away  by  espreas.    The  result  ia  as  follows :    ■ 

From  Jannarj  1  to  Deceiohot  1 : 

FromHelcpa.... |3, 140, 000 

From  \irgima  City _ 630,000 
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From  Deer  Lodge 8890,000 

From  Baiinack . . luO,  0(10 

Estimate  for  December: 

From  Helena ^<<),<m 

FroraVirginiaCity 100,000 

From  Deer  Lodge ■- 120,000 

From  Bannack 20,000 

Total  silver  in  refined  bars,  1871 125,  OOD 

liase  bullion  (silver  and  lead)   shipped  liy  fceiglit  to  Corinne,  50  tons, 

valued  at  i:iOO,  silver,  per  tou 15.000 

Crude  ore  shipped  by  freight,  300  tons,  valued  at  $50  per  ton 10, 000 

4,  450,  000 
Til  this  amount  slionld  1)0  added  the  amount  iu  the  hands  of  Chinese,  -who 
usually  sell  ouly  what  is  necessary  for  their  current  wants,  and  take  it 
:iway  when  they  go  out  of  the  country  in  parties ;  the  amount  retained 
by  a  class  of  men  who  believe  the  price  wiU  bo  higher — hoarders ;  the 
amount  taken  out  ofthe  country  by  individuals  and  parties  of  men  who, 
this  year,  have  availed,  themselves  of  gains  together  in  nnmbera  of 
fifteen  ortwenty  on  the  "fast-freight line/'  which  takes  them  from  here 
to  Corinne  in  eight  or  nine  days,  for  mutual  pi'otection,  and  to  save 
express  cbaj^es  on  their  gold — 13,600,000 

a, 050, 000 

I  liave  submitted  tlicse  figures  to  many  of  o 
miners  and  not  one  has  said  I  have  placed  t lie  amt 
the  yield  Laa  been  ten  millions.  The  express  agents  think  that  I  should  double  the 
amount  shipped  by  express.  Thebankers  and  merchants  agree  that  the  yield  this  year 
is  larger  than  it  was  last  year,  because  their  husiness  proves  it.  The  year  has  certainly 
been  a  prosperous  one  for  Montana,  The  next  year  promises  to  bo  still  more  prosper- 
ous than  the  present.  Much  more  snow  has  already  fallen  than  fell  all  of  last  winter. 
This  shows  that  we  may  expect  an  abundant  supply  of  water  next  year,  which  ia  all 
we  require  for  a  season  of  great  prosperity,  because  the  bulb  of  our  gold  is  the  product 

WESTEBN  MONTANA. 

In  Beaver  Head  County  the  old  placer  mines  of  Grasshopper  Creek  are 
still  worked  to  a  considerable  extent.  Their  palmiest  days  are,  of  course, 
gone  by,  aiid  the  rude  methods  of  pan  and  rocker  have  long  been  re- 
placed by  sluice  and  hydraulic  mining,  and  even  tbese  methods  have  not 
yielded  very  satisfactory  results  during  this  year.  White  labor  is  still 
very  high,  and  it  ik  evident  that  digginjrs  must  be  very  rich  to  enable 
the  employer  to  pay  $5  or  $6  per  day  to  his  hands.  At  the  same  time 
there  is  such  an  unreasonable  enmity  of  -white  miners  against  the  Chi- 
nese, that  those  of  the  latter  who  came  into  Bannack  in  the  spring  to 
engage  in  mining  were  notified  by  the  whites  to  leave  at  once.  Now 
the  majority  of  the  inhabitants  of  liannack  would  be  glad  to  welcome 
them  back,  hut  they  have  engaged  in  other  parts  of  the  Territory,  and 
for  this  year,  at  least,  Bannack  will  certainly  remain  a  dull  camp  as  far 
as  placer  mining  is  concerned. 

At  the  time  of  my  visit  there  was  only  some  sluice  mining  going  on 
at  claims  on  the  bar  opposite  the  town.  1  must  add  here  that  Bannack 
is  situated  on  the  north  side  of  G-rasshopper  Creek,  and  that  the  pro- 
ductive ground  which  Las  been  heretofore  worked  reaches  from  one  and 
a  half  miles  above  the  town  (west)  to  about  six  miles  below  it.  A  great 
part  of  the  bed  of  the  creek  is  practically  worked  out,  and  that  part 
which  is  still  untouched  cannot  be  worked  at  present,  on  account  of  the 
costly  raising  of  the  gravel  through  shafts,  water  being  at  the  same 
time  very  troublesome.  But  on  the  bars,  though  the  majority  of  the 
rich  claims  here,  tooi  are  exhausted,  there  remains  still  a  large  field,  es- 
pecially for  the  time  when  labor  shall  have  become  reasonably  low.  Four 
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miles  below  town  the  White's  Bar  Ditch  Company  aud  the  Cafioo  Ditch 
Company  have  had  two  hydraolicsat  worksince  the  middle  of  May,  the 
former  compauy  employing  eleven,  the  latter  foar  men.  The  gravRl  on 
the  hill-side  is  here  from  12  to  20  feet  deep,  the  portion  nearest  to  the 
elate  bedrock  alone  carrying  gold.  This  auriferous  stratum  is  found 
from  1  to  6  feet  thick.  The  White's  Bar  Ditch  Company  has  worked 
pretty  regularly  with  eleven  men  since  the  middle  of  May,  as  above 
mentioned.  Up  to  the  28th  of  July  they  had,  however,  only  taken  out 
$466.  At  the  same  time  they  expected  to  have  twelve  or  fifteen  hun- 
dred dollars  ia  the  fine  dust  closest  to  bed-rock,  which  is  reserved  for 
cleaning  up  when  water  becomes  scarcer  later  in  the  season.  So  far,  they 
had  only  worked  a  week  and  a  halfineleaningbed-roek,  and  the  returns 
for  the  last  week  had  not  come  into  town. 

The  Canon  Ditch  Company  had  employed  up  to  the  22d  of  July  only 
four  men,  who  made  the  necessary  repairs  on  the  ditch,  which  leaked  in 
many  places.  Since  then  they  employed  fourteen  men,  washing  off  dirt. 
There  had,  of  course,  no  clean-up  been  made  up  to  the  28th. 

The  Pioneer  Dit^h  Company  have  employed  four  to  five  men  up  to 
July  1,  and  since  then  only  two.  I  am  told  that  they  have  probably 
taken  out  $700  or  $800  this  year,  but  I  could  not  obtain  any  definite  in- 
formation on  this  point. 

The  Spring  Gulch  Ditch  Compauy,  for  which  the  four  partners  con- 
stituting it  have  done  the  work  principally  themselves,  is  reported  to 
have  taken  out  $5,000  this  season.  The  gold  from  the  Bannack  diggings 
is,  on  an  average,  .955  fine.  Since  the  22d  of  July  three  companies  of 
Chinese,  about  fifty  in  all,  have  commenced  work  several  miles  below 
Bannack.  There  is  nothing  known  as  to  the  yield  obtained  yet,  but 
their  diggings  are  thought  to  yield  not  above  $2  per  hand  per  day.  In- 
deed, Mr.  L.  Newman,  the  agent  of  Messrs.  Wells,  Fargo  &  Co.,  at  Ban- 
nack, a  gentleman  who  has  the  best  opportunity  for  correct  observa- 
tions, thinks  that  there  are  but  very  I'ew  claims  iu  Bannack  and  vicinity 
which  will  exceed  the  above  yield. 

At  Horse  Prairie  Gulch,  twenty-eight  miles  southwest  of  Bannack, 
the  Tearing  Brothers  are  reported  to  employ  between  thirty  and  forty 
men  in  their  hydraulic  claims,  and  Merrill's,  llyde's,  and  several  smaller 
claims  employ  about  thirty  more.  About  $11,000  have  been  brought 
into  Bannack  from  this  locality  up  to  the  end  of  July.  The  gold  is 
found  .900  to  .910  fine. 

The  two  principal  buyers  of  gold  in  Bannack,  Messrs.  Wells,  Fargo 
&  Co.,  and  Mr.  Ike  Eoe,  had  bought,  up  to  the  time  above  mentioned, 
from  the  Bannack,  Horse  Prairie  Gulch,  and  neighboring  placers,  $65,000 
worth  of  gold.  This  amount  Las,  of  course,  been  considerably  increased 
during  the  latter  part  of  the  year.  Mr.  IkeBoe  writes  me  in  December 
that  be  alone  had  bought  $00,000  up  to  that  time.  Information  from 
Wells,  Fargo  &  Co.,  applied  for  some  time  since,  has  not  reached  mo  at 
the  time  of  this  writing,  but  I  feel  sure  that  they  cannot  have  bought 
less  than  $40,000  during  the  year.  This  makes  the  yield  of  gold  of  this 
district  less  than  any  previous  year,  and  the  reason  for  this  is  to  be 
sought  in  the  falling  off  of  the  placer  yield. 

The  Dakota  is  the  best-known  quartz  vein  in  the  immediate  vicinity 
of  Bannack.  It  occurs  about  a  mile  below  town,  in  the  hill  north  of 
Grasshopper  Creek.  It  is,  unfortunately,  divided  up  into  a  great  num- 
ber of  very  small  claims,  of  which  Nos.  1  to  3  and  Kos.  6  to  10  inclusiye, 
have  been  worked  the  most.  No.  6  is  better  opened,  aud  has  had  more 
work  done  upon  it  than  all  the  rest,  although  the  entire  length  of  the 
claim  is  only  100  feet.    It  belongs  now  to  W.  C.  Hopkins  alone,  who  has 
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boneht  out  his  former  partner.  The  claim  was  worked  for  several  years 
previous  to  1870,  when,  for  the  first  time,  it  lay  idle  during  almost  the 
entire  year.  About  eight  weeks  previous  to  my  visit  to  the  distnct, 
work  was  recommenced  on  the  mine,  and  it  has  since  kept  the  mill  busy. 
The  vein  being,  as  above  stated,  best  exposed  in  Dakota  No.  f>,  the 
following  statements  refer  more  particularly  to  that  claim.  The  vem 
strikes  nearly  east  and  west.  It  lies  between  a  granite  dike  on  the  south 
and  crystalline  limestone  on  the  north,  and  is,  consequeutty,  a  contact- 
TGin.  'The  dip  of  the  granite  wall  being  quite  irregular,  sometimes  to 
the  south  and  more  frequently  to  the  north,  that  of  the  vein  is  also  vary- 
ing, and  the  first  exploring  shafts  which  followed  the  vem  closely  are 
therefore  rather  crooked.  The  width  of  the  vein  is  also  very  variable, 
being  from  a  few  inches  to  15  feet.  The  horses  in  the  vein,  which  occur 
quite  often  in  the  larger  portions  of  the  vein,  are  always  limestone,  never 
firanit*.  The  great  bulk  of  the  ore  is  a  Very  dark-colored  qoartzy  brown 
iron-ore,  while  around  and  in  the  limestone  horses,  down  to  a  depth 
of  over  200  feet,  sheets  and  threads  of  green  carbonate  and  soft  black 
oxide  of  copper  are  silways  found.  In  a  large  bonanza,  only  lately  dis- 
covered, quite  near  to  the  surface,  these  sheets  of  copper-ores  are  quite 
thick  from  half  an  inch  to  an  inch,  and  they  completely  envelop  the 
limestone  boulders,  which  Ue  very  loosely  in  the  brown  ore.  The  greatest 
depth  reached  on  the  whole  vein  is  310  feet,  in  a  shaft  on  No.  C.  A  long 
tunnel,  which  exposes  numerous  cavities  filled  with  beautiful  crystal  of 
calcspar,  is  also  driven  on  this  claim  across  the  limestone  into  the  vein, 
striking  it  at  a  point  where  it  is  at  least  15  feet  wide,  1C5  feet  below  the 
■  surface.  For  20  or  25  feet  before  reaching  the  vein  the  limestone  be- 
comes quite  brecciated  and  loose.  From  the  bottom  of  this  tunnel  a 
shaft  is  sunk  145  feet  deeper  on  the  vein,  which,  for  its  entire  depth, 
stands  in  a  large  mass  of  soft  brown  ore,  showing  free  gold  quite  tre- 
quently.  The  existence  of  the  large  body  of  fine  ore  lately  found  quite 
near  to  the  surface  was  unknown  to  the  owner,  both  its  extremities  in 
the  longitudinal  direction  being  hidden  by  walla  of  dead  matter,  so  that 
he  had  thought  the  whole  intervening  space  was  filled  with  the  same. 
All  the  ore  down  to  the  depth  now  reached  is  very  rich  in  oxide  of  iron, 
naartz  being  present  in  a  much  smaller  proportion.  No  water  has  been 
reached  in  the  shaft  yet,  and  iron  pyrites  occur,  therefore,  only  in  small 
bunches  on  the  lowest  levels.  But  whenever  the  water-level  is  arrived 
at,  the  pyrites  will  undoubtedly  be  found  in  the  lode  to  be.  very  solid,  an 
oojurrence  which,  so  far,  has  in  most  gold-veins  not  proved  to  be  very 
favorable  for  the  richness  of  the  veins  in  depth,  and  which  is,  to  say  the 
least,  a  great  impediment  to  the  extraction  of  the  gold  by  milling.  The 
ore  worked  at  the  mill  at  present  yields  only  $12  to  $15  per  ton,  much 
gold  being  lost  on  account  of  imperfect  machinery. 

The  Wadham  vein  is  located  on  the  opposite  bank  of  Grasshopper 
<Jreek  high  up  toward  the  summit.  It  runs  northeast  and  southwest, 
and  dips  northwest.  The  width  of  the  paying  portions  of  the  lode  is 
from  3  to  i  feet,  as  exposed  in  several  shafts  from  00  to  100  feet  deep. 
The  ore  has  a  redder  color  than  that  from  the  Dakota,  and  contains  from 
$200  to  $2i0  per  cord,  (of  six  tons.)  The  mine  has  been  opened  to  a 
depth  of  125  feet,  and  the  ore  is  worked  in  three  arrastras,  by  Mr.  Wad- 
ham  himself,  and  in  the  E.  T.  Hopkins  Mill  of  five  stamps.  A  good  deal 
of  the  ore  is  slightly  copper-stained.  „     ,    .  -^    „ 

The  Saint  Paul  is  higher  up  on  Grasshopper  Creek,  just  opposite  Ban- 
Back,  and  on  the  same  bauk  as  the  foregoing.  The  vein  lies  between  sy- 
enite and  tale-slat«  on  the  hanging,  and  quartzite  on  the  footwall.  Near- 
est to  the  vein  on  the  hanging-wall  generally  lies  a  two-foot  band  ot 
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syenite,  -which,  however,  thins  oat  often  and  disappears,  permitting  a 
one-foot  layer  of  talc-slate,  which  lies  above  it,  to  form  the  wall.  The 
vein  has  a  general  northeast  and  southwest  course,  and  dips  first  near 
the  surface,  almost  imperceptibly,  but  after  a  depth  of  10  or  20  feet  has 
tieen  reached,  very  steeply  toward  the  northwest.  The  first  feature  is 
undoubtedly  the  result  of  the  erosion  of  a  steep  ravine  which  runs  along 
the  vein  and  near  to  it,  and  which  caused  the  upper  softer  i)ortiou  of  the 
vein  to  tipoverintoandacrossit,  after  the  supporting  rocks  were  mostly 
washed  away.  The  vein,  which  is  shown  in  the  different  prospecting- 
tunnels  and  shafts  to  be  from  3  to  6  J  feetthict,  is  distinctly  divided  into 
two  layers,  which  differ  materially  in  appearance  and  composition.  The 
upper  layer,  from  1  to  3J  feet  thick,  is  an  excellent  highly  ferruginous 
gold  quartz,  in  which  free  gold  is  frequently  visible  j  it  is  often  quite 
soft  for  a  considerable  distance,  but  sometimes  quite  bard,  yet  porous. 
The  latter  kind  of  ore  shows  quite  as  much  free  gold  as  the  former.  The 
lower  layer,  from  2  to  3  feet  thick,  is  a  whitish,  red-spotted,  decom- 
posed material,  which  may  have  been  syenite;  but  it  always  contains 
gold  in  the  red  spots,  though  it  is  not  near  as  rich  as  the  upper  layer. 

The  claim  of  Mr.  George  Brown,  -which  is  the  only  one-worked,  con- 
tains 350  feet.  He  has  opened  it  by  six  or  eighttunuels  and  small  shafts, 
in  all  of  which  the  lode  appears  very  regular  as  soon  as  the  upper  por- 
tion, which,  as  mentioned  above,  is  tipped  over  toward  the  ravine,  has 
been  passed  through.  Six  hundred  tons  of  ore  from  this  claim  have 
been  worked,  the  greater  part  in  the  New  York  and  Montana  Company's 
Mill,  and  the  remainder  by  Mr.  Brown  himself  in  the  N.  E.  Wood  Mill, 
which  be  has  lately  rented.  But  he  can  only  work  th^ree  tons  in  twenty- 
four  hours  when  tbe  ore  is  soft,  and  does  not  extract  more  than  half  the 
assay  value  of  the  ore,  which  is  reported  to  be  from  $24  to  $28  per  ton. 
*rhe  claim  is  excellently  located  for  tunneling  on  the  vein,  as  a  depth  of 
about  250  feet  can  bo  reached  by  starting  in  the  bed  of  Grasshopper 
Creek.  ^ 

The  following  notes  on  the  other  claims  along  the  Dakota  were 
furnished  me  by  Mr.  W.  C.  Hopkins,  of  Bannack. 

Dakota  No.  5,  west.— Owned  by  a  New  York  company.  The  top  of 
the  claim  is  stripped  of  surface  material  about  15  feet  in  width,  and  to 
a  depth  of  about  25  feet.  Ore  seemed  to  be  In  pockets  near  the  surface. 
At  the  pi-eseut  depth  the  vein  is  3  feet  in  width,  and  dips  to  the  west. 
The  ore  is  of  the  same  character  as  that  heretofore  described  from 
No.  6. 

Dakota  No.  7,  west.— Two  shafts,  each  about  80  feet  deep,  with  drift 
connecting,  are  on  this  property.  A  large  amount  of  ore  has  been  taken 
out  of  this  claim,  which  was  all  milled,  yielding  as  well  ns  other  ores  on 
the  lead.  The  claim  has  been  in  litigation  for  the  past  two  years,  but 
a  settlement  has  now  been  made,  and  the  owner  will  recommence  woik 
as  soon  as  the  weather  will  permit. 

Dakota  No.  8,  west. — There  are  also  two  shafts  on  this  claim,  about 
80  tfeet  deep.  Ore  commenced  being  taken  out  at  a  depth  of  abofit  20 
feet.  At  a  depth  of  about  60  feet  one  of  the  shafts  broke  through  into 
a  cave,  about  20  feet  in  depth,  and  extending  nearly  the  whole  length 
of  the  claim,  or  about  100  feet.  This  opening  dips  to  the  west,  and  its 
bottom  was  covered  with  "burnt"  quartz  containing  considerable  free 
gold.  The  hanging-wall  is  limestone,  full  of  small  pockets  showing 
calc-spar  crystals,  and  stalactites  and  stalagmites  of  great  beauty.  No 
attempt  has  been  made -to  sink  below  this  cave,  the  owners  prefeiring  to 
wait  developments  on  No.  G. 

Dakota  Nos.  9,  10,  and  11,  west.— Same  nnmber  of  shafts  as  on  tbe 
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IbregoinB  claims.  The  ore  is  apparently  of  tlie  same  cliaraotor,  but 
does  not  occoi-  in  the  same  quantity  as  m  the  other  clanns.  The  vein 
still  shows  a  heavy  dip  to  the  west.  ,no  f.„^  :„  ,t«,^h. 

Dakota  No.  12,  west.— The  shaft  on  this  is  over  100  feet  in  depth, 
and  shows  hardly  an  Indication  of  ore.  Tito  lead  does  not  seem  to  ex- 
tend much  farther  west  than  No.  11.  ^    .  ^.        mu„  r*;.. 

The  Dakota  lode  possesses  some  peculiar  characteristics.  IholJis- 
covorv  claimii  are  in  a  ravine.  The  richest  claim  is  Ho.  6  west,  which 
is  on  "the  west  slope  of  a  hill  about  150  feet  above  the  Discovery  daim. 
No  ore  is  found  west  of  No.  2  west  until  No.  5  west  is  reached.  Thei, 
is  so  much  water  found  in  Ho.  2  west,  wliich  is  on  the  east  slope  ot  the 
hni,  as  to  impede  working,  while  iu  Ho.  C,  on  the  western  slope,  at  a 
depth  of  300  feet,  or  nearly  100  feet  lower  than  the  shaft  in  No.  2,  there 
haibeen  no  water,  and  tlie  bottom  of  the  shaft  is  perfectly  dry.  No 
ore  is  found  east  of  No.  2  east,  from  Discovery,  and  none  is  found  west 
of  No.  11  west  as  yet. 

EsUmate  of  cost  of  »i»i»iJ  ««<i  »T<i«oi»f  om  inBmier  Head  CmatijJIon^ 
tam  Territori,  rtforted  by  Waller  C.  ifojiiira,  December  31,  l!.il. 

Population  of  Bannack,  500i  population  of  Argenta,  400,  wages  of 
fitstclasB  miners,  «4  to  »5 ;  wages  of  second^lass  miners,  $3 ;  wages  o 
surface  laborers,  «3i  cost  of  Inmber,  »50  to  »100  per  1,000;  cost  ol 
minine.timber,u'sualiyJ5  cents  per  stick  of  20  feet,  cost  of  common 
powder,  »0.50  cost  of  giant  powder,  $6.50;  cost  of  quicksilver,  »1.2a 
per  pound ;  cost  of  freight  from  Corinne,  Utah,  3  cents  per  P«»;f ;  «»f 
ot  fuel,  «8  to  «10  per  cord ;  cost  of  lO-stamp  mill,  California  pattern,  m- 
ctading  freight,  erection,  So.— none  In  this  section;  cost  ot  20.stamp 
mill, freight,  erection,  &c.-none  in  Mils  section;  minimum  mining  cost 
per  ton  of  brc-no  estimate,  work  being  generally  done  ^J  «"?  «; 
liverage  yield  of  ore :  gold,  »12  to  $30  per  ton  ;  silver,  from  «30  to  $100 

''"he'mms'ot'Baunack  arc  nearly  all  old  and  imperfect,  and  sadly  out 

"  The'n  E  Wood  Mill,  a  Bullock  crusher  and  grinder,  is  not  at  all 
fitted  for  working  hard  ores,  and  even  with  soft  ones  has  a  very  small 
capacity,  as  above  mentioned.  p  t.„i  .,+0  ■»«  n 

The  Walter  0.  Hopklua  Mill,  beloogmg  to  the  owner  of  Dakota  Ho.  (., 
has  twelve  stamps,  and  at  the  time  of  my  visit  the  batteries  leaked  badly, 
BO  that  one  couldnot  be  kept  in  operation  at  all,  and,  shortly  after,  the  mill 
had  to  be  shut  down  altogether  ou  account  of  the  giving  way  of  the 
battery  foundations.  Besides  the  stamps,  there  are  two  dolly-tubs  and 
a  settler  in  this  miU.  It  is  the  only  mill  In  the  vicmity  ot  Bannack 
which  is  driven  by  steam.  [Information  derived  from  Mr.  Hopkins 
Himself  late  iu  the  year  renderS  it  probable  that  this  mill  will  be  fitted 
with  steam-pipes,  pans,  and  settlers  very  soon,  the  object  being  to  ht  it 
fortheworkingif  the  Blue  Wing  silver-ores  by  the  Washoe  process, 
and  to  make  it  more  effective  for  gold-ores.]  

The  E.  T.  Hopkins  Mill,  a  little  5.stanip  affair,  with  an  anastra 
attached,  is  the  only  one  which  has  been  running  very  regnlarl.v  of  late 
years.  It  crushes  ore  from  the  Wadbam,  and  is  aaid  to  work  nearly  as 
close  as  Mr.  Wadham's  arrastras,  which  are  lower  down  the  creek. 

The  New  York  and  Montana  Company's  Mill  of  twenty-font  stamps 
was  Idle  and  closed  up  at  the  time  of  my  visit,  on  account  ol  litigation,  so  . 
that  I  could  not  even  get  into  the  building,  which  has  a  solid  and  sub- 
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stantial  appearance,  quite  in  contrast  to  the  shanties  covering  the  other 
mills. 

Thomas  W.  Wood  &  Sous  were  erecting  in  the  latter  partof  the  year 
a  12-8tamp  steam-mill  on  Taylor's  Creek,  three  miles  from  Bannack. 
This  mill  is  intended  to  amalgamate  the  Bine  Wing  ore,  after  a  prepara- 
tory chloridiziog  roasting.    I  am  not  informed  of  its  details. 

In  the  neighborhood  of  Bannack  are  three  smelting-works,  or  what 
api>ear  to  have  been  intended  as  such.  Two  of  them  into  which  I  had 
access  bear  evidence  that  the  builders  had  not  the  slightest  idea  about 
metallurgical  operations;  the  third  was  closed  up.  All  of  them  are,  of 
course,  idle,  there  being  no  l^d^ores  in  the  vicinity,  and  even  if  these 
were  present  such  works  could  never  be  conducted  profitably. 

About  three  miles  north  of  Bannack  is  the  Blue  Wing  district,  which 
contains  silver-ores  in  deposits  in  limestone.  All  of  them  are  generally 
narrow,  and  the  widest  rarely  exceed  3  feet  in  width.  But  the  ores, 
argentiferous  galenas  and  fahl-ores,  are  very  rich,  assaying  from  $1.25  to 
$150  per  ton.  The  Blue  Wing  and  Bostwick's  mines  were  worked  to  a 
small  extent  during  the  summer,  and  the  ores  were  sold  to  the  smelting- 
works  at  Argenta. 

For  the  following  remarks  on  this  district,  which  reached  me  only  just 
in  time  to  be  incorporated  in  this  report,  I  am  indebted  to  Mr.  W.  0. 
Hopkins,  of  Bannack. 

Blue  Wing  district  is  situated  about  three  miles  from  Bannack,  on  the 
divide  separating  the  waters  of  the  Grasshoi)per  from  those  of  the  Eat- 
tlesnake,  on  a  spur  of  what  is  known  as  the  Bald  Mountain  range.  The 
belt  of  lodes  is  about  three  miles  in  length  by  two  in  width,  and  the 
ores  are  mainly  amalgamating-ores. 

5^e  Blue  Wmg  lode  was  discovered  in  1804,  and  gives  name  to  the 
district.  It  has  been  developed  to  a  gi'cater  or  less  extent  for  over 
1,500  feet.  There  are  several  shafts  and  tunnels  upon  it,  particularly 
upon  the  Discovery  claim,  of  1,000  feet.  The  deepest  shaft  is  down 
about  80  feet,  and  from  this  drifts  or  tunnels  were  run.  The  crevice 
averages  about  3  feet  in  width.  The  lead  is  not  yet  well  defined,  being 
still  in  broken  rock.  The  ore  shows  occasionally  native  silver,  and  is 
almost  a  pure  alualgamating-ore,  which  now  readily  commands  $65  per 
ton  at  the  dump-pile  of  the  mine.  The  general  direction  of  the  crevice 
is  east  and  west. 

The  Huron  is  situated  about  one  mile  from  the  Blue  Wing,  on  an  op- 
posite bluff  of  the  same  range.  It  has  also  been  developed  for  about 
1,000  feet  in  length.  The  ore  is  of  the  same  general  character  as  that  trom 
the  Blue  Wing,  but  richer,  and  commanding  readily  $100  per  ton  on  the 
dump.  The  main  shaft  is  about  80  feet  deep,  and  exposes  a  3-foot 
crevice,  easily  worked,  and  showing  every  indication  of  being  a  perma- 
nent lead.  Native  silver  is  often  found.  The  general  direction  is  east 
and  west.  The  owner  has  a  large  amount  of  ore  now  out,  ready  for  sale 
to  either  smelting  or  amalgamating  works  the  coming  season. 

The  Wide  West  is  an  exceptionally  rich  lead,  from  which  a  large  amount 
of  ore  was  taken  out  in  1865  and  1866.  The  crevice  is  about  3  feet  wide, 
and  at  the  startseemed  to  be  partially  closing  in.  It  is  owned  by  a  New 
York  company,  but  has  been  practicsdly  abandoned  since  1866  on  account 
of  monetary  difficulties  of  the  company.  The  receiver  of  the  company 
proposes  to  re-open  the  mine  the  coming  season.  The  general  direction 
is  east  and  west. 

The  Kent,  a  lode  with  a  crevice  of  about  7  feet,  has  been  developed 
for  about  600  feet.     The  ore  is  different  from  that  of  other  leads  iu  the 
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district,  beiug  soft,  of  a  reddish  color,  as  if  stained  by  iron,  easily  mined, 
containing  some  gold,  and  worth  $25  to  $30  per  ton  at  the  dump. 

The  Brick  Pomeroy  is  situated  about  one  and  a  half  miles  from  the 
Blue  Wing,  on  the  same  range,  and  is  a  very  large  lead,  the  crevice  being 
about  7  feet  in  width.  It  has  been  developed  for  several  hundred  feet,  and 
has  upon  it  several  shafts,  all  of  which  give  ores  commanding  about  $40 
per  ton  at  dump-pile.  The  ore  shows  occasionally  native  silver,  and  is  of 
11  diftbrent  character  from  that  of  other  mines  in  the  district,  inasmuch 
as  it  contains  quite  a  large  amount  of  argentiferous  galena.  This  lead 
promises,  so  far  as  can  be  judged  from  present  developments,  to  prove  a 
permanent  one.  Of  other  leads  there  are  prominent  the  Bright  Silver, 
Black  Hawk,  Sibley,  Silver  Rose,  Milton,  Whopper,  Bonaparte,  John 
Wesley,  Victory,  "Highland,  Black  Hawk,  No.  3,  Charter  Oak,  Del 
Monte",  Sherman,  Centreville,  and  Puritan.  All  of  these  have  shafts  upon 
them,  and  many  of  them  are  also  prospected  by  tunnels.  From  all  of 
them  considerable  ore  has  been  taken,  and  upon  most  of  them  the  va- 
rious owners  have  been  at  work  this  winter,  throwing  out  a  large  amount 
of  ore  for  summer  consumption.  The  value  of  these  ores  ia  as  yet  un- 
kuowu,  but  being  of  the  same  general  character  as  those  from  the  Blue 
Wing,  Huron,  &c.,  they  will  probably  be  of  about  the  same  value.  Most 
of  these  leads  run  cast  and  west,  but  some  of  them  arecross  leads,  and 
run  northerly  and  southerly. 

The  smelters  purchase  only  the  richest  class  of  ores  from  this  locality. 
As  they  are  mainly  amalgamating-ores,  the  expenses  required  for  the 
lluxes  are  too  great  to  render  a  profit  possible  except  from  the  rich  ores. 
The  consequence  is  that  quite  a  largo  amount  of  low  grade  ores  is 
on  the  hands  of  the  miners,  and  will  probably  remain  there  until  proper 
amalgamating- works  are  erected  near  by  to  work  them. 

Argenta  district  IB  at  present  the  only  silver  district  in  Montana  in 
which  the  ores  are  beneticiated  on  the  spot.  They  are  treated  by  smelt- 
ing, though  by  far  the  greater  part  of  the  Montana  silver-ores  are 
really  amalgamating-ores.  The  works  do  not  treat  Argenta  ores  only — 
the  production  of  the  district  being  far  less  than  the  capacity  of  the 
smelting-works — but  also  nearly  all  the  silver-ores  which  are,  at  the 
present  time,  mined  throughout  the  whole  Territory. 

In  some  respects  the  location  of  these  works  was  well,  in  other 
respects  very  badly  chosen.  When  the  mines  of  Argenta  were  first 
discovered,  seven  or  eight  years  ago,  the  mineral  deposits,  which  are 
nearly  all  located  on  the  limestone  hill  north  of  Argenta,  displayed  lead- 
ores  on  top,  some  of  them  very  rich  in  lead,  and  most  of  them  with  a 
satisfactory  percentage  of  silver.  True  to  the  usual  mode  of  developing 
mining  districts  in  the  West,  several  paiiies  rushed  to  the  conclusion 
that  the  ores  of  these  mines  must  be  smelted,  though  there  was  no  mine 
opened  to  a  greater  depth  than  25  feet.  Works  were  consequently 
erected,  first  by  the  Saint  Louis  and  Montana  Mining  Company,  af- 
terward by  A.  M.  Elsler,  and  still  later  by  Messrs.  Tootle,  I<each  & 
Stapleton,"  so  that  Argenta  now  boasts  six  blast  and  two  cupelling- 
furnaces.  Bht,  unfortunately,  it  was  soon  discovered  that  in  all  the 
lead  and  silver  deposits  occumng  in  the  limestone,  which  comprise 
ninety-nine  hundredths  of  the  Argenta  mines,  the  ore  became  con- 
tinually poorer  in  lead  with  increasing  depth,  though  it  retained,  in 
most  cases,  its  original  percentage  of  silver.  This  soon  stopped  one  of 
the  works  entirely,  while  the  others  could  work  only  from  time  to  time, 
at  long  intervals,  whenever  a  sufficiency  of  lead-ores  had  accumulated 
to  permit  of  a  short  campaign.  Smelting,  under  these  unfavorable  cir- 
cumstances, to  which  the  high  price  of  charcoal,  of  labor,  the  poor  quality 
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of  accessible  fire-proof  material,  aud  tbe  costliness  of  smelting  largo 
quantities  of  fluxes  must  be  added,  could,  therefore,  not  be  very  profitable, 
especially  as  the  reduction  of  the  litharge  and  subsequent  shipment  of 
the  lead  were  out  of  the  question.  Even  since  the  railroad  has  come 
within  less  than  four  hundred  miles  of  Argenta  the  lead  cannot  be 
shipped  to  advantage,  except  in  the  winter,  when,  on  account  of  the 
scarcity  of  return  freight  to  Corinne,  tliis  may  be  done  at  a  cost  of  $20 
per  ton.  But  even  at  Corinne  lead  has  a  value  of  only  3J  cents  per 
pound,  thus  leaving  2J  cents  per  pound  as  a  margin  for  reduction  from 
ores  poor  in  lead  and  for  losses  in  smelting.  The  consequence  is,  of 
course,  that  the  smelting-works  cannot  pay  anything  for  the  lead  in  the 
ores,  and  that  the  cost  of  smelting,  as  well  as  freight  and  the  profit  of 
the  smelting-works,  must  come  out  of  the  contents  iu  silver.  This,  and 
what  is  still  worse  for  the  miner,  quite  arbitrary  buying  rates  on  the 
part  of  the  fhmaces,  has  permitted  the  mining  of  silver-ores  iu  Montana 
to  dwindle  down  to  a  small  fraction  of  what  it  actually  should  be.  Only 
the  richest  ores  are  now  mined  iu  especially  favored' localities,  and  the 
production  of  silver  in  Montana  for  this  year  will,  under  the  most  favor- 
able circumstances,  not  exceed  $150,000,  whereas  it  should  be,  accord- 
ing to  the  abundance  of  the  ores  in  the  Territory  which  are  available 
even  at  present,  not  less  than  $2,000,000. 

As  I  mentioned  before,  by  far  tbe  greater  part  of  the  now  known  sil- 
ver-ores of  Montana  should  at  present  not  be  treated  by  smelting  at  all, 
but  by  chloridizing-roastiug  and  amalgamation.  This  process  is  not 
only  far  cheaper  than  smelting,  but  it  is  also,  under  the  circumstances, 
less  affected  by  fluctuations  in  the  quality  of  the  ore  as-furnished  by  the 
mines,  especially  when  the  Stetefeldt  furnace  or  the  Briickner  cylinder 
is  used  for  roasting,  since  in  these  apparatus  a  varying  percentage  of 
lead  will  have  little  influence  on  either  the  cost  or  the  iwrfection  of  the 
roasting. 

In  the  summer  Messrs.  S.  H.  Bolim  &  Co.,  who  own  the  largest  smelt- 
ing-works of  Argenta,  acquired  by  purchase  a  vein  which  occurs  iu  the 
granite  immediately  on  the  bank  of  Eattlesnake  Creek.  Thisvein  car- 
ries very  good  lead-ores,  carbonates,  phosphates,  and  molybdenates  on 
the  sur&ice,  and  galena  in  the  lower  part  of  the  shafts.  The  owners 
are  now  hard  at  work  to  open  this  vein  so  as  to  get  adequate  stoping^ 
ground  and  reserves  as  soon  as  possible.  The  lode  is,  on  an  average, 
as  far  as  exposed,  3  feet  wide,  and  contains  an  ore-seam  of  12  to  15 
inches,  which  is  very  solid  and  free  from  gangue.  This  vein,  which  is 
christened  the  Ferdinand,  and  the  Eaton  and  Legal  Tender— deposits  in 
the  limestone  above,  which  both  (iontain  very  good  smelting-ores  in 
nests — are  probably  sufflcient  to  deliver  all  the  lead-ores  needed  for  the 
present  capacity  of  the  smelting-works,  in  order  to  extract  the  silver 
from  the  quartaose- silver  ores  bought  from  other  districts.  But  if  in 
these  mines  also  the  percentage  of  lead  should  decrease  as  much  iu 
depth  as  it  has  done  in  all  the  others  of  the  district,  the  furnaces  of 
Argenta  will,-  indeed,  be  in  a  poor  location ;  for.  besides  the  existence 
of  these  plumbiferous  ores  in  the  immediate  vicinity,  there  is  nothing 
in  the  location  to  recommend  it,  except  a  very  good  water-power  and 
the  neighborhood  of  a  marl-bed,  which  furnishes  a  good  hearth  for  the 
cupelling- fdmace.  Charcoal  and  iron-ore  have  to  be  bought  at  high 
prices,  and  a  good  lining  for  the  blast-furnaces  is  not  at  hand,  granite 
being  used  for  this  purpose  in  default  of  something  better, 

And,  in  a  commercial  point  of  view,  Argenta  will  certainly  never 
amount  to  anything,  as  no  railroad  is  ever  likely  to  touch  it.  I  have 
hinted  above  that,  in  years  hereafter,  when  load  shall  have  acquired  a 
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certain  value  in  Montana,  the  amalgamating  process,  wliich  would  he 
so  advantageous  at  the  present  time,  will  not  be  in  place  for  the  benefl- 
ciation  of  the  silver-ores  of  the  Territory.  Bat  nature,  which  has  so 
boantifully  supplied  this  Territory  with  the  ores  of  all  the  metals,  has 
also  here  furnished  the  means  of  introducing  a  rational  process  for  the 
extraction  of  the  precious  metals  from  the  ores  under  discussion.  I 
refer  to  the  existence  of  a  vast  amount  of  sulphureted-copper  ores  in 
various  parts  of  the  Territory.  Some  of  these  deposits  are  located  close 
to  a  natural  line  of  railroad,  i.  c,  near  the  low  Deer  Lodge  Pass  in  Butte 
district.  It  is  probable  that  even  the  main  line  of  the  Territory,  the 
North  Pacific  Kailroad,  will  run  through  this  pass  and  down  the  valley 
of  the  Deer  Lodge. 

These  copper-veins  carry  ores  very  free  from  gangue,  principally  yel- 
low sulphurets  and  peacock-ore,  both  mixed  with  ii-on  pyrites.  Ifear  the 
surface,  however,  these  minerals  are  oxidized  and  converted  into  car- 
bonates, oxides,  and  silicates.  We  have  here,  then,  the  true  basis  for  the 
es(,raotion  of  silver  from  the  quartzose  ores  of  the  Territory  by  smelting. 
It  is  true  the  extraction  by  means  of  lead  is  a  much  less  complicated 
process,  but  the  use  of  copper  sulphurets  will  prove  far  more  reliable, 
because  the  adequate  supply  of  the  latter  is  assured.  ■  It  has  these 
further  advantages,  even  at  the  present  time,  that  copper  has  a  com- 
mercial value  in  the  Territory,  while  lead  has  none,  and  that  in  the  case 
of  copper-smelting  no  buying  of  iron-ores  is  required  tbr  the  purpose  of 
fluxing  the  quartz  of  the  silver-ores,  while  the  use  of  the  Montana  lead- 
ores  involves  a  heavy  outlay  in  this  direction.  The  reply  might  be 
made  here,  that  the  argentiferous  galena-ores  could  be  dressed  up  to  a 
high  percentage  of  lead  before  smelting,  thus  rendering  unnecessary  a 
great  portion  of  the  fluxes  which  are  now  required.  But,  unfortunately, 
this  cannot  be  done  with  economy,  as  the  friable  character  of  the  silver- 
ores  associated  with  the  galena  mates  dressing  unprofitable.  The  ore, 
after  dressing,  would  probably  be  poorer  in  silver  than  before,  much  ot 
the  soft  floating  fahl-ores,  sulphides,  and  antimouious  ores  having  gone 
with  the  tailings.  ,, 

Thus,  as  the  case  stauds,  the  extraction  of  the  silver  from  the  Montana 
ores  by  smelting,  will,  in  time,  be  the  only  rational  one,  except  in  dis- 
tricts, if  such  should  ever  be  found,  which  would  by  themselves  be  able 
to  furnish  true  silver-ores  enough  to  supply  amalgamating- works  con- 
tinually. But  in  the  smelting-works  copper,  not  lead,  must  be  looked 
for  to  play  the  rSle  of  the  necessary  medium. 

On  the  hill-side  above  the  lead  mines  at  Argenta  there  are  a  few  pla- 
cer mines.  One  of  the  gulches  is  worked  by  hydraulics,  and  employed 
in  the  summer  four  men.  The  yield  of  this  claim  was  at  that  time  re- 
ported at  $40  per  day,  and  there  is  no  doubt  that  work  could  be  continued 
until  late  in  the  year,  as  the  ditch  delivered  an  abundance  of  water. 
This  ditch  belongs  to  Mr.  Kingsley,  and  takes  its  supply  from  Kattle- 
snake  Creek,  about  four  miles  above  the  town  of  Argenta. 

The  districts  which  principaUy  fui-nish  ores  for  the  Argenta  smeltmg- 
works,  outside  of  the  Argenta  district,  are  the  Blue  Wing,  (already  de- 
scribed,) Moose  Creek,  and  Vipond  districts.  Both  the  latter  are  as  yet 
little  developed,  but  contain  rich  ore.  ■    p    ■  u    -i 

Vipond  district,  especially,  promises  to  furnish  a  great  deal  of  rich  sil- 
ver-ore in  the  future.  It  is  situated  in  the  Big  Hole  country,  au  exceed- 
ingly rugged  part  of  Beaver  Head  County,  about  forty-eight  miles  from 
Argenta.  The  ore' must  be  packed  eight  miles,  to  the  Big  Hole  Biver, 
where  it  is  transferred  to  wagons  and  hauled  to  Argenta. 

It  was  mentionea  in  last  year's  report  that  a  large  area  in  this  district 
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is  literally  covered  with  float  quartz.  During  the  year  active  prospect- 
ing for  the  ledges  has  beea  going  on,  and  a  good  many  have  been  located 
and  partially  opened. 

For  the  following  detailed  description  of  Vipond  district,  X  am  in- 
debted to  Mr.  P.  Knabe,  mining  engineer,  of  Bed  Monntain  City.  This 
district  lies  about  flfty-flve  miles  northeast  of  Bannack  City,  and  is 
bounded  east  by  the  Big  Hole  Kiver,  north  by  Wisdom  Eiver,  and  south 
by  Canon  Creek.  From  each  of  these  streams  it  rises  suddenly  to  per- 
haps 1,000  feet,  forming  then  a  plateau  which  is  intersected  toward  the 
streams  by  deep  cauons,  while  in  the  west  it  is  limited  by  high  mount- 
ains. A  large  area  of  this  plain  is  covered  thickly  with  glacial  detritus, 
while  the  banks  of  Canon  Creek  are  lined  with  gigantic  moraines  of  an 
ancient  glacier.  This  renders  prospecting  extremely  difficult  in  many 
places. 

The  formation  of  the  country  is  dolomitic  limestone ;  the  mineral  de- 
posits are  invariably  silver-bearing. 

The  first  mine  was  located  by  the  Vipond  Brothers  in  the  fall  of  1867, 
but  notuntil  the  summerof  1871  did  thislocality  become  the  field  of  vigor- 
ous prospecting.  Consequently  developments  are  yet  very  limited, 
though  prospects  are  very  good. 

In  enumerating  the  different  mines,  commencing  from  the  west,  the 
the  following  are  to  be  mentioned : 

The  Miwanotack  appears  to  be  a  net-work,  or  a  system  of  lodes  or 
pockets.  In  four  shafts  ore  was  found  from  1  to  4  feet  wide,  an  assay 
of  which  yielded  as  high  as  $410  per  ton,  average  about  $200  in  silver, 
besides  about  40  per  cent,  of  lead.  Sixty-five  tons  of  ore  were  treated 
at  the  Bohm  smelting-worka  in  Argenta. 

The  Forest,  apparently  a  pocket,  4  feet  wide.  The  ore  resembles 
greatly  that  of  the  Miwanotack,  both  in  value  and  general  character. 
The  minerals  observed  in  this  claim  are  quartz,  carbonate  of  lead,  galena, 
bine  and  green  carbonate  of  copper,  silver-copper  glance,  hom-eilver, 
native  silver,  and  a  greenish-yellow  substance,  consisting  of  an  oxidized 
mass  of  lead,  copper,  and  arsenic,  and  rich  iu  silver.  Thirty  tons  of 
ore  hauled  to  the  Bohm  smelting- works. 

The  Gray  Jockey,  a  deposit  about  12  feet  wide,  and  supposed  with 
some  reason  to  be  a  trUe  fissure-lode,  is  explored  by  a  shaft  29  feet  deep. 
Its  dip  is  perpendicular,  or  nearly  so;  the  strike  is  northeast  and  south- 
west. Mineralogically  the  ore  resembles  that  of  the  two  former  mines  ; 
it  is,  however,  not  so  rich  in  lead  and  silver.  A  selected  sample  assayed 
$173  per  ton. 

The  Onyx,  running  northeast  and  southwest,  is  15 feet  wide,  and  shows 
large  croppings  of  quartz.  It  is  developed  to  a  depth  of  only  6  feet, 
and  shows  white  quartz,  galena,  carbonate  of  lead,  and  compounds  of 
copper,  arsenic,  and  lead.    A  selected  sample  assayed  $163  per  ton. 

These  four  mines  are  located  within  only  one-quarter  of  a  mile  from 
each  other. 

The  Juno  is  about  half  a  mile  distant,  in  a  westerly  direction.  It  is 
developed  by  a  shaft  36  feet  deep.  The  deposit,  4  feet  wide  near  the 
surface,  terminates  in  the  bottom  ot  the  shaft  in  a  mass  of  decomposed 
limestone.  A  sample  of  the  ore,  which  resembles  also  that  of  the  fore- 
going mines,  assayed  $143  per  ton. 

The  Mammoth,  running  northeast  and  southwest,  is  located  one  mile 
northwest  from  the  Juno.  It  is  developed  by  a  shaft  25  ieet  dwp,  ex- 
posing a  body  of  ore  of  4  feet  at  the  surface,  and  but  5  inches  iu  the 
bottom  of  the  shaft. 
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A  considerable  quantity  of  ore  is  contracted  for  to  be  treated  at  the 
Bohm  smelting-works  in  Argenta. 

About  three  miles  northeast  of  the  Miwanotack  is  situated  what  is 
known  as  the  Quartz  Mountain.  It  is  a  ridge  mnniog  eontheast 
and  northwest,  about  two  miles  long  and  one-half  mile  across,  sloping 
gently  toward  the  southeast.  From  the  middle  to  its  soutUweatern 
base  its  summit  is  crowned  by  large  outcroppinge  of  a  number  of 
silvPE-bearing  deposits ;  hence  the  name  of  tbe  locality.  The  for- 
mation is  also  limestone,  its  strata  dipping  30°  toward  the  south. 
They  are  intersected  by  all  the  deposits  mentioned  in  tlie  following. 
The  general  character  of  the  deposits  of  this  portion  of  the  district 
varies  materially  from  that  of  the  foregoing  mines.  They  are  ver- 
tical or  nearly  so,  and  not  only,  as  stated  already,  intersect  the 
strata,  but  appear  also  to  have  caused  the  latter  to  be  dislocated.  The 
walls  are  not  always  well  defined,  but  a  seam,  the  sides  of  which  are 
striated  planes,  runs  in  the  middle  of  the  deposit,  and  the  richest 
ore  is  always  found  in  close  proximity  to  it.  These  facts  seem  to 
indicate  that  the  deposits  of  Quartz  Mountain  are  true  lissure-lodes. 
The  gangae  of  the  deposits  in  question  consists  of  quar I  z  and  heavy  spar, 
which  latter  mineral  is  entirely  wanting  in  all  the  mines  mentioned  here- 
tofore. The  next  five  mines  to  be  cited  are  parallel  to  each  other,  run- 
ning northeast  and  southwest,  and  from  fifty  to  one  hundred  yards  apart 
from  each  other. 

The  Bismai'ck,  the  first  northwest/ is  located  on  the  summit  of  the 
mountain,  and  about  500  feet  above  its  base.  A  shaft  14  ieet  deep  dis- 
closed a  body  of  ore,  from  1  foot  to  3  feet  wide,  an  average  sample  of 
which  assayed  $422  per  ton,  and  a  selected  sample'  as  higb  as  $1,1G9. 
The  following  minerals  were  observed:  native  silver,  silver  glance,  sil- 
ver-copper glance,  horn-silver,  and  ruby-silver  ore.  By  amalgamation 
retort  was  obtained  of  .992  fine. 

The  North  Star,  a  few  feet  below,  is  explored  by  a  shaft  5  feet  deep. 
It  is  about  3  feet  wide.    A  sample  of  ore  assayed  $107  per  ton. 

The  Humboldt  is  near  by.  It  is  developed  to  a  depth  of  6  feet,  and 
shows  a  body  of  ore  5  feet  wide,  a  sample  of  which  assayed  $102  per 
ton.  Carbonate  of  lead  is  the  predominating  mineral  besides  quartz ; 
but  all  the  minerals  found  in  the  Bismarck  occur  here  also. 

The  Aurora,  a  deposit  about  3  feet  wide,  is  exjilored  by  a  shaft  15  feet 
deep.  It  shows  all  the  minerals  observed  in  the  Bismarck,  also  some 
carbonate  of  lead.    A  selected  sample  assayed  $1,451. 

The  Lone  Star,  or  Pettingill,  the  ownership  of  which  is  in  dispute,  is 
cropping  out  }9  teet  high,  and  is  8  feet  wide.  The  ore  resembles  that 
of  the  Humboldt,  and  assays  as  high  as  $200  per  ton. 

On  the  south  eastern  end  of  the  ridge  three  more  notable  deposits  at-e 
located.  These  appear  to  run  east  and  west,  and  parallel  to  each  other. 
They  stand  perpendicular. 

The  Argyle  is  10  feet  wide,  separated  from  the  northern  wall 
by  a  clay  casing.  The  ore  occurs  in  irregular  bunches  in  the  gangue, 
which  is  composed  of  quartz  and  heavy  spar.  Among  others,  especially 
galena,  carbonate  of  lead,  silver-copper  glance,  and  native  silver  are 
met  with.  It  is  developed  by  a  shaft  20  feet  deep,  and  eight  tons  of 
first-class  and  twelve  tons  of  second-class  ore  were  obtained  from  this 
opening.    A  selected  sample  assayed  $050  per  ton. 

The  Banner  and  the  Handy  Andy  are  recent  locations  near  the  Ar- 
gyle, which  have  as  yet  not  been  subjected  to  any  investigation  ;  they 
look,  however,  promising. 

The  facilities  for  erecting  reduction-works  are  ample  in  this  district. 
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With  very  little  cost  a  good  road  can  be  built  to  the  Deer  Lodge  road, 
a  distance  of  only  twelve  miles.  Timber  of  the  beat  quality  abounds, 
and  the  streams  referred  to  already,  and  several  springs,  may  be  made 
available  for  water-powa;'. 

In  Deer  Lodge  County  the  placer  mines  have  furnished  by  far  the  bulk 
of  the  gold-product  of  the  year.  In  the  richest  and  most  important 
galchea  water  has  held  out  longer  than  usual,  and  fair  amounts  of  gold 
have  been  taken  out.  Among  these  German  Gulch  and  Yamhill  are  es- 
pecially noteworthy.  On  some  of  the  liead  gulches  of  Moose  Creek  {ten 
or  twelve  miles  south.of  Silver  Bow,)  several  companies  have  been 
sluicing  during  the  greater  part  of  the  summer.  They  are  reported  to 
have  made  an  average  of  $10  per  day  to  the  head.  The  extensive  pla- 
■cers  of  Silver  Bow  have,  on  the  contrary,  not  done  as  well  as  usual 
■during  the  season ;  in  fact,  only  four  or  five  claims  of  the  hundreds  in  this 
locality  were  reported  to  me  as  havingpaid  wages.  The  whole  product 
up  to  August  was  given  as  only  about  $50,f)[l0,  a  sum  ridiculously  small 
for  so  large  a  field.  The  same  ill  success  has  attended  operations  at 
Butte  and  Kocker,  about  two  miles  above  Silver  Bow.  These  three  dis- 
tricts suffer  in  common  from  an  inadequate  supply  of  water  and  insufS- 
Hjieut  height  of  the  ditches  heretofore  constructed.  There  are  here  thou- 
sands of  acres  of  gravel-ground,  which  cannot  be  worked  at  all  for  that 
reason  at  present.  To  remedy  this  state  of  affairs  Messrs.  Humphrey 
,&  Brother  have  undertakentheconstructionofatunnel  through  the  main 
range  for  the  purpose  of  furnishing  an  inexhaustible  supply  of  water 
for  these  rich  placers.  It  is  one  of  the  most  gigantic  enterprises  ever 
undertaken  yi  Montana,  and  one  that  will  add  largely  to  the  wealth  of 
Deer  Lodge  County.  . 

The  copper  mines  in  the  vicinity  of  Butte  City,  which  were  mentioned 
in  a  previous  report,  have  so  far  not  been  worked.  There  is  very  little 
ffold  and  silver  in  the  ores,  and  to  use  them  for  the  extraction  of  the 
silver  from  the  quartzose-silver  ores  of  neighboring  districts  has  as  yet 
not  been  thought  of  in  Montana. 

Tbere  are  many  Chinese  in  the  three  foregoing  camps,  and  every  year 
numbers  of  new  comers  are  added. 

German  Gulch  has  had  a  prosperous  season.  In  July  nine  com- 
panies of  white  men  were  here  engaged  in  mining,  most  of  whom  had 
been  using  the  abundance  of  water  to  the  greatest  advantage  by 
washing  off  the  heavy  top  earth.  Some  of  them  had  commenced 
washing  up,  and  some  large  clean-ups  had  been  made.  Chinamen 
have  purchasedmininggroundinGermanGuIeh  during  thelastyear  to  the 
amount  of  $61,000,  and  yet  there  is  no  perceptible  falhng  off  in  the 
number  of  white  men.  Two  new  claims  were  opened  above  Dr.  Beale's 
ground,  which,  up  to  the  present  season,  was  the  uppermost  claim 
worked.'  ^  ,  ^    -, 

Nine  miles  westward,  over  the  range  by  way  of  a  rugged  trail, 
French  Galch  is  reached.  This  is  a  tributary  of  tbe  Big  Hole.  About 
seventy-five  whites  and  some  twenty-five  Chinamen  have  been  engaged 
mining  here,  within  a  circuit  of  four  miles.  The  principal  companies 
are  Birmingham  &  Co.,  of  French,  Wier  &  Co.,  and  Lynch,  Garrett  & 
Co.,  of  Fenian  Gulch,  Brunei!  &  Co.,  -of  the  swamp  claim  at  the  head  of 
First  Chance,  and  Allen  &  Co.,  of  the  French  Gulch  Bar.  Some  of  the 
companies  mentioned  have  a  large  extent  of  rich  ground.  Several  other 
parties  of  French  and  Spanish  miners  have  been  working,  with  fair 
compensation  for  their  labor.  But,  on  the  whole,  French  Gulch  has 
hardly  done  as  well  this  year  as  previously.  Leaving  French  in  the 
direction  of  Deer  Lodge,  the  gulch  and  bar  mines  of  Golden,  McMinn, 


.^vGoogle 


CONDITION    OF   MISIKG   INDUSTRY MONTANA.  273 

McGraitli  &  Co.,  tbirteen  miles  distant,  and  a  little  below  Brandy's  old 
mill,  are  met  witli,  These  parties  own  the  water  tliejr  nse,  andhave  an  un- 
limited quantity  of  good  ground ;  they  were  running  a  hydraulic,  and 
had  cleared  off  over  four  acres  of  bed-rock  at  the  time  abOve  mentioned. 
They  were  still  running  eight-honr  shifts,  and  intended  not  to  make 
any  general  clean-up  until  near  the  Ist  of  August.  These  mines  paid  an 
average  of  $9  per  day  to  the  band  last  season,  and  as  they  are  being 
worlsed  to  much  greater  advantage  this  year,  they  will,  without  donbt, 
pay  proportionately  better  wages. 

Fredrickson  is  pleasantly  situated  on  a  high  flat,  commanding  splendid 
views  of  the  Deer  Lodge  Valley,  and  the  south  side  of  Powell's  Peak. 
Good  paying  mines  are  known  to  exist  in  Antelope,  Spring,  Prairie,  and 
Dry  Gnlches,  and  some  sixty  men  are  employed  in  them  all.  A  deep 
gravel-channel,  containing  some  gold,  runs  through  the  bar  on  which 
the  town  stands,  and  parties  were  engaged  in  the  early  summer  with 
hydraulics  in  opening  it  up,  with  the  most  favorable  indications  of  good 
pay.  Should  this  bar  prove  to  be  good,  the  reputation  of  the  Hace- 
Track  Diggings  will  be  established.  Prospeetmg  was  going  on  at 
several  other  points  in  this  vicinity.  The  receipts  of  the  Miners'  Ditch 
Company  for  water  were  at  that  time  over  $100  a  day. 

At  Highland,  in  the  southeastern  corner  of  the  county,  the  Only 
Chance  Company  has  been  running  three  arrastrae.  The  mine  produces 
a  large  quantity  of  firstelass  ore,  and  there  is  no  doubt  that  the  gold-pro- 
dnctfrora  this  mine  during  the  present  season  is  much  greater  than  that  of 
former  seasons.  The  Kevins  Company  has  beeu  running  two  arrastras. 
Theirorei8payingwell,andthelodeshow8aflnebody  of  quartz.  Trainor, 
Conovan  &  Co.  are  reported  to  have  struck  a  very  rich  deposit  at  the 
head  of  their  flume  in  Highland  Gulch,  which  was  said  to  yield  fi-om  50 
to  75  cents  to  the  pan.  Charles  Wunderlich,  who  leased  the  Lang- 
worthy  Flume  Company's  ground,  was  doing  remarkably  well.  Five 
companies  were  working  in  Baain  Gulch. 

Henderson  Gulch,  a  tributary  of  Flint  Creek,  I  am  informed,  has  yielded 
fairly  during  the  season,  as  have  also  the  placers  in  the  vicinity  of 
Blackfoot.  Greorgetown,  on  a  small  branch  of  Flint  Creek,  on  the  foot 
of  the  western  slope  of  the  ridge,  on  the  eastern  side  of  which  the  Cable 
mine  is  located,  has  beeu  little  worked  during  this  year.  At  the  time  of 
my  visit  to  this  locality  only  two  parties,  of  two  or  three  men  each, 
were  at  work  sluicing.    The  town  is  deserted  and  dilapidated. 

Pioneer  Gulch,  situated  fifteen  miles  northwest  of  Deer  Lodge  City, 
is  an  affluent  of  Gold  Creek.  The  diggings  are  bar  diggings.  Three 
white  companies  were  working  five  hydraulics  here  in  August,  and  four 
companies  were  sluicing  in  French  Gulch,  a  tributary  of  Pioneer.  Three 
more  hydraulics  were  at  work  on  Wilson  Bar,  two  miles  below  the  towa 
of  Pioneer.  Several  companies  had  already,  at  that  time,  been  obliged 
to  stop  work  on  account  of  the  scarcity  of  water.  The  gold  from  French 
Gulch  is  the  best  in  this  vicinity.  It  brings  $19  to  the  ounce,  while  the 
gold  from  the  other  localities  is  rated  at  $18  to  $18.75.  So  far  no  gold- 
bearing  quartz-veins  have  been  found  at  the  head  of  Pioneer  or  the  other 
gulches  emptying  into  it.  The  bed-rock  underlying  most,  if  not  all,  the 
claims  is  a  calcareous  shale. 

The  camp  was  discovered  in  1861,  but  was  for  several  years  abandoned 
until  the  Pioneer  Company  commenced  working  by  hydraulic  in  1867. 
There  are  a  great  many  very  expensive  ditches  in  this  vicinity  and 
about  Yamhill.  About  eighty  white  miners  and  one  hundred  and  fifty 
Chinese  have  been  working  in  Pioneer  the  last  season.  YamhiU  and 
Pike's  Peak  are  about  four  miles  nearer  to  Deer  Lodge  City  than  the 
H.  Ex.  211 18 
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camp  juat  mentioned.  The  second  of  theae  is  the  oldest  camp,  and,  at 
the  present  time,  nearly  worked  out.  It  is  situated  in  the  ravine  along 
the  foot  of  the  hill  on  which  the  new  camp  of  Tamhill  is  located.  !No 
white  miners  work  now  in  Pike's  Teak,  but  about  fifty  Chinese  are  at 
work  there,  using  second  water,  for  which  they  pay  10  cents  per  inch. 
The  Chinese  wages  in  this  place  are  about  $50  per  month.  They  are 
exclusively  employed  by  their  own  countrymen.  At  Yamhill  about 
one  hundred  and  eighty  white  men  were  employed  at  Pilgrim  Bar  and 
Gold  Hill,  while  on  the  other  side  of  the  hill  twenty-five  more  men  were 
employetl  ou  Dry  Gulch.  Wages  of  white  miners  are  here  $5  per  day 
without  board.  The  auriferous  deposit  on  this  hill  lies  in  the  deep  bed 
of  an  ancient  river,  the  channel  running  north  and  south,  and  crossing 
the  present  ridge  at  a  very  sharp  angle,  so  that  it  finally  meets  the  val- 
ley in  which  the  old  Pike's  Peak  claims  are  located.  Its  existence  was 
first  discovered  in  this  place  last  year  while  the  bars  of  the  small  creek 
were  being  washed.  Near  the  valley  this  channel  is  about  1,200  feet 
wide,  and  here  are  the  best  claims — Smith,  Boyd  &  Oo.'s,  Bell's,  and 
Hagan  &  Co.'s.  Next  to  them  are  Chinese.  The  size  of  a  claim  is  200 
by  600  feet,  but  one  company  may  own  several  claims.  The  depth  of 
the  gravel  in  the  claims  near  the  valley  is  about  25  feet  to  the  beditick. 
Higher  up  the  channel  is  narrower,  from  500  to  000  feet  wide,  and  the 
gravel  is  in  some  places  70  feet  deep.  The  bed-rock  is  indurated  clay. 
There  is  this  peculiarity  noticeable  about  the  gravel,  that  wherever 
it  is  composed  of  quaitzite  and  quartzite  slate  it  pays  well,  but  when 
it  is  largely  composed  of  granitic  rocks  there  is  little  or  no  gold  found 
in  it.  About  twelve  men  are  employed  in  every  claim,  (night  and  day 
shifts,)  and  a  week's  clean-np  produces  usually  from  $1,000  to  $1,600. 
In  one  of  the  upper  claims  three  men  had  been  killed  by  the  caving  of 
the  high  bank  a  few  weeks  previous  to  my  visit.  The  Eoek  Creek 
ditch,  carrying  2,500  inches  of  water,  furnishes  most  of  these  claims, 
and  all  the  upper  ones  are  supplied  by  it.  The  charge  for  water  is  25 
cents  per  inch  per  twenty-four  hours,  which  ia  certainly  a  high  charge. 
Still,  all  the  claims  pay  exceedingly  well.  Exact  statistics  promised  me 
by  Mr.  D.  L.  Irvine,  the  secretary  of  the  Ditch  Company,  have  not  yet 
arrived,  but  it  is  certain  that  this  camp  has  produced  more  gold  this 
year  than  any  other  placer  field  of  the  same  area  in  Montana.  There 
are  few  quartz  mines  worked  at  the  present  time  in  this  county ;  the 
Atlantic  Cable  mine,  at  Cable  City,  and  the  Philippsburgh  mines  being 
the  only  ones  on  which  work  has  been  done  to  any  extent  during  1871. 

Cable  City  is  situated  forty-five  mUes  southwest  from  Deer  Lodge 
City, in  the  Cable  range,  a  spur  of  themain  chain  of  the Eocky  Mountains. 
The  town  owes  its  existence  to  the  discovery  of  the  Cable  lode,  which 
raised  sufficient  excitement  at  the  time  to  cause  the  whole  eastern  and 
western  slopes,  of  the  divide  between  Hot  Springs  and  Flint  Creek  to 
be  prospected  for  other  gold-veins.  Many  were  indeed  found,  as  the 
great  number  of  costeaning  pits,  especially  on  the  western  slope,  attest- 
But  the  ore  cannot  have  been  sufficiently  rich,  for  none  of  these  veins 
have  been  worked  beyond  an  inconsiderable  depth. 

The  Atlantic  Cable  mine  is  locatedalmost  on  top  of  the  divide  before 
mentioned,  and  on  the  Hot  Spring  Creek  slope.  The  vein  hes  in  a  zone 
or  dike  of  crystalhne  limestone,  which  is  incased  by  granite.  This 
dike  runs  northeast  and  southwest,  an"d  dips  northwest  at  the  surface. 
The  ore-vein  has  so  far  been  rather  irregular  in  dip,  strike,  and  width, 
but  it  has  always  been  found  verylarge,toolarge,  in  fact,  for  convenient 
timbering,  wherever  it  has  been  worked.  The  ore  is  a  soft,  highly  iron- 
stained  and  porous  quartz,  which  frequently  contains  the  decomposed 
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ores  of  copper.  At  the  time  of  my  visit  there  was  no  work  going  on  at 
the  mine,  beyond  pumping,  the  mine  having  been  flooded  a  short  time 
before  by  a  ditch  which  runs  across  a  portion  of  the  outcrop.  A  large 
amount  of  gold  has  been  taken  from,  this  mine,  as  will  be  seen  from  the 
annexed  statements  by  Mr.  Cameron,  but  the  owners  have  derived  no 
benefit  therefrom,  and  furthermore  the  mine,  witb  all  its  shafts  and  gal- 
leries, is  in  a  worse  condition  now  for  profitable  working,  than  it  would 
be  if  it  had  never  been  touched.  In  fact  there  can  probably  not  many 
mines  be  found,  even  in  this  country,  whieh  will  surpass  this  one  in 
badly-planned,  irregular,  expensive,  and  dangerous  workings.  It  is  very 
difficult  now  to  secure  the  upper  portion  of  the  vein  (part  of  the  large, 
old  ore-chambers  having  caved  in  completely)  so  as  to  render  the  lower 
workings  perfectly  safe  and  secure  against  too  great  an  influx  of  water. 
But  the  very  large  cost  of  hoisting  the  ore  might  easily  be  remedied  by 
the  sinking  of  a  new  working-sliaft,  or  by  the  completion,  of  the  tunnel 
at  right  -angles  to  the  lode,  now  in  progress  of  excavation.  The  ore 
seems  to  have  been  encountered  in  several  very  large  bodies,  which  have 
been  taken  out  entire.  In  some  portions  of  these  were  found  a  great 
many  limestone  bowlders,  similar  to  those  spoken  of  in  connection  with 
the  Dakota  lode  near  Bannack.  Mr.  Aiken,  the  superintendent  and 
one  of  the  owners,  has  furnished  the  following  data :  There  are  four 
shafts  sunk  upon  and  near  the  vein,  only  two  of  which  struck  it.  One 
of  the  latter  is  148  feet  deep,  and  had  ore  in  all  the  way  except  a  few 
feet  near  the  top.  At  the  depth  spoken  of  the  vein  suddenly  contracted, 
the  small  seam  remaining  dipping  to  the  northwest.  This  was  not  fol- 
lowed farther.  At  a  depth  of  82  feet  in  this  shaft  there  was  a  level  run 
towards  the  northeast  for  300  feet.  There  was  an  ore-body  mined  out 
here  80  feet  deep  and  from  45  to  65  feet  wide.  Below  the  depth  of  85 
feet  the  vein  was  full  of  loose  bowlders,  lying  in  the  soft  ore.  When  the 
depth  of  148  feet  was  reached  in  this  shaft,  the  wide  and  high  oi'C-cham- 
ber  in  the  level  above,  which  had  been  poorly  timbered,  caved  in  for  a 
length  of  250  feet.  This  happened  during  the  time  that  Nowlan  and 
Platsted  worked  the  vein.  After  this  the  mine  remained  idle  for  some 
time.  The  present  working-shaft,  like  one  or  two  others,  was  originally 
sunk  as  a  prospecting-shaft.  It  is  located  in  the  granite,  below  the  lime- 
stone, and  was  first  sunk  to  a  depth  of  90  feet.  From  here  Mr,  Aiken 
drove  a  tunnel  in  the  limestone  along  the  granite  wall  450  feet  long 
toward  the  ore  left  in  the  300-foot  level  mentioned  above.  He  found 
here  a  body  of  ore  11  feet  wide  and  100  feet  long,  on  whieh  he  stoped ' 
downward  away  ftom  the  shaft  and  found  water.  He  timbered  the  open- 
ing made,  and  followed  the  vein  a  short  distance  northward,  where 
the  increasing  number  of  loose  bowlders  in  the  ore  stopped  his  progress. 
There  was  no  other  course  left  now,  but  to  sink  the  shaft  lower  in  order 
to  drain  the  stopes.  Pumping  and  hoisting  machinery  was  then  put  up, 
the  shaft  was  sunk  20  feet  deeper,  and  this  drained  the  stopes  for  a  dis- 
tance of  nearly  600 feet  through  theloose  vein-matter  wifiout  any  other 
communication  being  established.  Later  the  shaft  was  sunk  still  40  feet 
deeper,  and  a  drift  was  run  in  northwest  for  about20feet,  which  carried 
it  to  loose  material  and  drained  allthe  ground  above  this  level  effectually. 
An  incline  was  then  sunk  from  the  upper  level,  near  its  northeast  end,  to  a 
depth  of  60  feet.  This  encountered  an  ore-body  30  feet  deep,  from  65  to 
60  feet  wide,  and  extending  about  150  feet  farther  north  than  the  old 
stopes,  which  was  rapidly  removed.  This  ore-body  pitched  to  the  south- 
east. In  the  lowest  part  of  the  incline  the  water  was  very  troublesome. 
The  main  shaft  was  then  sunk  about  60  feet  deeper  in  granite,  and 
from  here  a  drift  was  driven  toward  the  incline.    This  struck  lime- 
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stone  in  20  feet,  and  not  miti)  it  struck  a  seam  at  a  distance  of  95  feet 
from  tbe  sliaft  did  it  drain  tlie  incline,  which  was  subsequently  siinlt 
somewhat  deeper,  tbe  ore-body,  retaining  it-s  widtb.  It  was  stopped 
on  account  of  many  loose  boulders,  which  were  found  in  the  bottom.  The 
main  shaft  is  at  present  240  feet  deep,  and  from  it  a  cross-cut  was  being 
run  in  the  summer,  which  was  then  in  125  feet,  and  it  was  expected  that 
in  25  feet  more  the  vein  would  he  reached.  This  drift  will  have  45  to  55 
ieet  of  stoping-ground  above  it  in  the  greater  part  of  the  mine.  The 
ore  near  the  surface  from  this  mine  was  so  decomposed  and  rich  that 
Messrs.  Aiken,  Stowe  &  Piersou,  the  original  owners,  could  before 
theyhad  a  mill,  wash  out  $50,000  in  a  very  short  time  in  the  creek  below. 
The  following  statements  in  regard  to  this  district,  and  especially  the 
Cable  mine,  were  sent  to  me  by  Mr.  Cameron  at  the  end  of  the  year  i 


Return  of  the  pro(hwtio7i  of  gold  and  silver  in  the  Moose  Creek  mining  dis- 
trict, Deer  Lodge  County,  Montana  Ten-itory,for  tlie  year  ending  Decem- 
ber 31,  1871.  Rej)orted  by  D.  Cameron,  hooh-iceeperfor  S.  Cameron  & 
Co. 

Mill,  Hanauer ;  owner,  A.  Hanauer ;  location,  Cable  City ;  mine,  At- 
lantic Cable;  gold  lode;  number  of  tons  of  ore,  1,640;  average  yield, 
$22.38;  total  product,  $36,839.45;  time  of  running,  CO  days;  average 
number  of  stamps  running,  20;  whole  number  of  stamps  in  mill,  20; 
power,  steam,  40  horse-power. 

Eemaeks. — The  Atlantic  Cable  mine  was  discovered  in  1867  by  Mr. 
Ales,  Aiken,  and  soon  afterward  passed  into  the  control  of  W.  llTowJan, 
esq.  This  gentleman,  being  engaged  in  tbe  banking  business,  in  Helena, 
probably  did  not  pay  that  attention  to  the  timbering  andworkiogof  the 
mine  which  it  required  and  deserved,  and  tbe  consequence  was  that  it 
was  worked  very  expensively  and  timbered  badly,  which  finally  resulted 
in  its  completely  caving  in,  in  consequence  of  which  it  was  closed  up  for 
a  period  often  months.  At  the  expiration  of  this  time  it  was  re-opened 
byS.  Cameron  &  Co.,  who  are  now  working  it.  Notwithstanding,  how- 
ever, the  many  drawbacks  to  a  successful  working  of  the  mine,  in  the 
way  of  extremely  bad  management  and  prolonged  and  complicated 
litigation,  this  mine  has  produced,  since  its  discovery,  about  $400,000. 

The  company  commenced  running  a  tunnel  from  the  bottom  of  the 
hill  in  the  fall  of  1870,  and  have  run  it  600  feet.  This  tunnel  when  com- 
pleted will  be  about  1,000  feet,  and  will  tap  the  mine  at  a  depth  of  300 
feet  from  the  surface.  The  Miners'  and  Mechanics'  Tunnel  Company 
commenced  running  a  tunnel,  in  order  to  tap  this^same  lode,  three  years 
ago.  This  tunnel  is  now  in  a  distance  of  1,000  feet,  and  when  completed 
will  be  about  1,400  feet  in  length,  and  will  tap  the  mine  at  a  de]jth  of 
375  feet  from  tbe  surface. 

Idst  of  live  mining  claims  in  Moose  Creek  mining  district.,  Beer  Lodge 
County,  Montana  Territory,  on  tlie  1st  day  of  January,  1S72,  Reported 
iy  D.  Cameron,  book-ke^erfor  S.  Cameron  &  Co. 

Name,  Atlantic  Cable  mine ;  owner,  S.  Cameron  &  Co. ;  character, 
lode;  course,  northeast  and  southwest  in  depth;  dip,  southeast;  di- 
mensions of  claim,  2,200  feet,  and  the  shaft,  which  is  240  feet  deep,  is 
sunk  in  the  center  of  tbe  claim ;  country-rock,  granite ;  vein-matter, 

crystallized  limestone,  feldspar,  and  iron-ore,  which  contains  occasioually 
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Inmps  of  iron  and  copper  siilphitrets ;  ore,  decomposed  quartz  and  free 
gold ;  value  per  ton,  $22.38,  average  Talue  daring  the  year. 

Remarks. — The  quarta  from  this  mine  m  conveyed  up  an  incline  of 
75  feet  by  means  of  a  windlass,  thence  through  a  tunnel,  500  feet,  to  the 
shaft,  up  Tvhlch  it  is  hoisted  by  means  of  steam  hoisting- works;  engme, 
20  horse-power.  The  mine  is  drained  by  a  doable-acting  force-pump, 
which  is,  however,  of  too  small  a  size  for  an  emergency.  In  conse- 
quence of  mine  being  flooded  last  spring,  from  a  water-ditch,  it  was 
found  neceesai'y  te  stop  operations  aboat  three  and  a  half  montos,  and 
a  further  delay  of  several  months  was  occasioned  in  consequence  of  the 
necessity  of  running  a  new  tiinnel,  Q5  feet  lower  down,  which  will 
greatly  reduce  the  mining  cost  of  ore. 

The  average,  $22.38,  as  given  above,  although  correct  for  the  time 
specified,  is  not  a  correct  average  value  of  the  ore  taken  from  the  mine. 
One  thousand  seven  hundred  and  thirty-two  tons  of  ore,  taken  from  said 
mine  in  November  and  December  of  1870,  yielded  an  average  value  of 
$28.41  per  ton,  which  is  not  more  than  a  fair  average  value  of  the  ore 
produced  by  the  mine,  so  far. 

Estimate  of  cost  of  mining  and  reducing  ores  in  Moose  Qreek  district,  Deer 
Lodge  County,  Montana  Territory.  Reported  iy  D.  Cameron,  book-keeper 
for  jS'.  Cameron  &  Co.,  January  1, 187S. 

Population  of  district,  160  persons ;  wages  of  first-class  miners,  in 
summer,  $4.50_;  in  winter,  $4  per  day  without  board ;  wages  of  second- 
class  miners,  in  summer,  $4;  in  winter,  $3,85  per  day,  without  board; 
wages  of  surface  laborers,  mechanics,  same  aa  first-class  miners ; 
laborers,  same,  as  second-class  miners ;  cost  of  lumber,  $50  per  1,000 
feet ;  cost  of  roining-timber,  $250  per  1,000  feet,  running  measure ;  cost 
of  common  powder,  $7.50  per  keg,  delivered ;  cost  of  giant  powder, 
$1.40  per  pound,  delivered ;  cost  of  quicksilver,  $1.25  per  pound,  de- 
livered ;  cost  of  freight  from  Deer  Lodge,  fcom  IJ  cents  to  2  J  cents  per 
pound;  coat  of  fuel,  wood  delivered  at  mill,  $3.25  iwr  cord;  cost  of 
10-stamp  mill,  California  pattern,  including  freight,  erection,  &c.,  about 
$10,000;  cost  of  20-stamp  mill,  freight,  erection,  &c.,  about  $20,000; 
minimum  mining  cost  per  ton  of  ore,  $4,  exclusive  of  hauling,  which  costs 
90  cents  per  ton ;  mine  from  which  this  is  reported,  Atlantic  Cable  mine ; 
character  of  rock  at  that  mine,  decomposed  free-gold  quartz,  with  smfdl 
quantity  of  copper  and  iron  pyrites ;  depth  of  mine,  240  feet ;  maximum 
mining  cost,  per  ton,  $7;  minimum  reduction  cost,  $4;  name  of  mill, 
Hanauer ;  number  of  stamps,  twenty ;  character  of  process  employed, 
copperplates;  maximum  milling  cost,  $5 ;  average  mining  cost  per  ton, 
$5,50;  average  milling  cost  per  ton,  $4.50  j  average  yield  of  ore  for  the 
year,  $22.38  per  ton.    ' 

Ebmaeks. — Average  width  of  the  vein,  from  surface  to  present  depth, 
is  60  feet,  although  the  granite  walls  which  incase  the  vein-matter  are 
about  200  feet  apart,  but  on  the  southwest  side  there  is  a  deposit  of 
crystallized  limestone  of  140  feet  in  width. 

On  the  slope  of  the  hill,  which  is  diagonally  cut  by  the  Cable  vein,  and 
for  more  than  one  thousand  yanls  below,  it  is  probably  the  richest  pla- 
cer ground  in  this  part  of  Montana.  In  view  of  the  softness  of  that 
vein,  and  the  thick  layer  of  detritus  which  covers  the  whole  slope,  it  is 
astonishing  that  nobody  should  have  before  thought  of  embarking  in 
the  enterprise  of  washing  down  the  gravel.  It  was  only  during  the  last 
season  that  Mr.  Conra<l  Kohrs,  a  shrewd  business  man  from  Deer  Lodge, 
secured  the  right  to  the  whole  ground,  and  brought  water  to  it  from  a 
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■distance  Ijy  a  ditch  which  cost  him  $10,000.  This  was  not  finished  unti! 
late  in  the  summer,  and  was  especiaUy  delayed  by  the  necessity  oflaying 
a  considerable  distance  of  flume  where  the  ditch  crossed  the  Cable  lode 
twice  on  the  same  hill.  The  hydraulics  could  therefore  be  roQ  only  eight 
weeks  before  the  first  snow-falls,  about  October  1,  eftfectually  closed  the 
work  for  the  season.  At  the  same  time  the  ditch  gave  way  in  several 
plaoeSj  but  this  has  since  be.en  repaired,  and  no  further  trouble  in  this 
direction  is  anticipated.  During  the  eight  weeks  of  actual  working 
twenty-two  thousand  cubic  yards  of  ground  were  washed,  which  yieldetl 
$18,000,  or  81  cents  per  cubic  yard  of  free  gold.  Besides  this  over 
70  tons  of  float  quartz  from  the  Cable  lode,  in  mnch  of  whicli  free 
gold  is  plainly  visible  to  the  naked  eye,  were  picked  up  at  the  tail-race. 
The  ground  so  far  has  been  15  feet  deep  to  granite  bed-rock.  Later  in 
the  season  Mr.  Kohrs  has  sold  one-half  interest  in  the  water-risht  for 
$27,000. 

From  the  few  placer  camps  lying  still  further  north  in  this  county  I 
have  not  received  satisfactory  information  up  to  the  time  of  this  writing. 
In  the  fall,  while  I  was  in  the  Territory,  the  water-supply  was  reported 
short,  and  the  yield  up  to  that  time  not  as  good  as  the  year  before.  The 
same  was  reported  to  me  from  the  placer  mines  on  Cedar  Creek,  inilis- 
squla  County,  which  before  that  time  had  enjoyed  a  short-lived  prosper- 
ity. The  gold  was  said  to  occur  very  pockety,  and  a  great  many  miners 
had  left  the  diggings. 

In  the  Flint  Gr-eek  silver  district,  whicli  at  one  time  created  so  much 
excitement,  work  has  been  just  sufaciently  prosecuted  to  keep  alive  an 
interest  in  those  mines.  Mr.  Cole  Saunders,  who  is  largely  interested 
here,  has  kindly  furnished  me  with  the  following  statement  in  regard  to 
this  district. 

Mint  Creek  district. — Situated  twenty-five  miles  above  the  mouth  of 
Flint  Creek  is  what  is  known  as  Flint  Creek  mining  district.  It  is  one 
of  the  most  promising  silver-quarta  camps  in  Montana,  It  was  discov- 
ered and  brought  to  notice  in  the  spring  of  1866  by  a  party  of  prospect- 
ors under  the  leadership  of  Charles  W.  Frost,  and  the  district  organized, 
although  a  prospector  named  Horton  had  previously  visited  the  place. 

The  original  locations  that  gave  life  to  the  place,  and  caused  a  stam- 
pede of  fifteen  hundred  persons,  were  the  Comanche,  Poor  Man's  Joy, 
Comanche  Extension,  Cliff,  Speckled  Trout,  Kitty  Clyde,  and  Hope. 
Eicfc  silver-ore  being  exhibited  in  HeJena  and  other  points  in  the  Terri- 
tory, attracted  the  attention  of  practical  men  from  Washoe  and  other 
silver-mining  places  on  the  Pacific  coast.  The  specimens  of  ore  exhib- 
ited by  Frost  being  so  extremely  rich,  caused  the  wildest  excitement 
and  a  general  rush  to  the  new  "  Silverado."  The  Saint  Louis  and  Mon- 
tana Mining  Company  erected  a  10-stamp  mill  in  1867,  supplied  with 
Wheeler  pans  and  all  the  adjuncts  of  a  complete  Washoe  mill.  The 
rich  eroppings  of  the  Hope  and  Comanche  were  run  through,  and 
yielded  from  $40  to  $100  per  ton.  Prom  a  disposition  on  the  part  of  the 
owners  of  the  mill  to  acquire  the  most  valuable  mines  of  the  camp,  a  sys- 
tem of  "  freeze-out "  was  commenced  that  speedily  blasted  the  name  of 
the  richest  quartz  camp  in  Montana,  and  crushed  the  hopes  of  the  for- 
tune-hunters who  had  flocked  there.  The  mill  having  been  closed  down 
was  taken  as  the  best  evidence  of  its  "  failure,"  and  Philipsburg  became 
deserted  except  by  the  original  discoverers,  who  had  remained  firm  in 
their  "  first  love,"  believing  that  time  and  railroads  would  cause  a  recog- 
nition of  the  value  of  their  mines,  and  that  capital  would  be  offered  for 
the  manipulation  of  the  same. 

For  the  past  three  years  developments  have  been  pushed  steadily  by 
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the  limited  force  of  nieuwho  remained.  The  Eastern  Comanche,  Poor 
Man's  Joy,  Speckled  Trout,  and  Franklin  have  been  more  or  less  devel- 
oped, showing  bodies  of  rich  ore  varying  in  thickness  from  6  inches  to 
10  feet. 

The  Eastern  Comanche  has  been  stripped  on  the  surface  a  distance 
of  1,200  feetjShowing  a  continuous  body  of  ore.  Three  shafts  have  been 
sunk  in  it,  the  deepest  being  75  feet.  A  tunnel  is  now  being  pushed  on 
the  Discovery  with  gratifying  results,  showing  a  body  about  8  feet 
thick  that  is  believed  will  mill  $50  per  ton. 

The  Cordova  also  shows  good  indications  of  a  strong  vein. 

The  Poor  Man's  Joy  has  been  opened  on  the  surface  for  several  hun- 
dred feet,  and  ore  of  extreme  richness  was  shipped  to  Newark,  New 
Jersey,  and  to  Berlin,  Prussia.  The  owners  have  never  reported  the 
yield  of  the  ore  shipped,  (20  tons,)  but  it  is  believed  to  have  been  at 
least  $500  per  ton.  The  same  ore  yielded  $100  per  ton  in  the  Saint 
IJouis  Mill  without  selection,  (49  tons.)  Antimony  and. lead  prevailed 
in  this  mine  to  such  an  extent  that  the  ordinary  mill  process  failed  to 
save  30  per  cent,  of  the  assay,  and  further  working  was.  suspended. 

The  Speckled  Trout  mine  has  been  opened  by  a  shaft  on  the  Discovery 
of  85  feet  iu  depth.  At  60  feet  a  level  was  run  east  60  feet,  and  at  the 
bottom  of  the  shaft  another  level  was  run  east  70  feet.  The  ore-eeam 
avera^s  in  width  from  2  feet  to  10  feet,  and  the  latest  workings  in  the 
mine  show  a  heavy  body  of  rich  ore  that  cannot  be  surpassed  in  any 
country.  One  hundred  and  fifty  tons  of  this  ore  have  been  placed  in 
the  hands  of  the  Eirst  National  Bank  of  Helena  for  shipment  during  the 
past  summer.  It  was  sent  to  Eeno,  San  Erancisco,  and  Swansea. 
Eesults,  as  far  as  heard  from,  leave  handsome  dividends  above  the  cost 
of  shipping,  though  five  hundred  miles  of  land  transportation  in  wagons 
from  Philipsburg  to  the  railroad  is  a  heavy  tax  on  shipments  of  ore. 
Two  kinds  of  ore  are  found  here,  one  being  similar  to  the  Oomstock 
ore,  containing  sulpburets  and  chlorides  of  silver,  and  scarcely  a  trace 
of  lead  with  quartz  and  spar  as  gangue.  These  ores  have  been  worked 
practically  to  70  per  cent,  of  the  fine  assay,  but  owing  to  the  difficulty 
of  having  ores  worked  in  the  Saint  Louis  Mill,  except  at  ruinous  prices 
for  crushing,  but  small  quantities  have  been  treated.  The  second  class 
of  ore  spoken  of  is  what  is  known  as  "base,"  containing  galena,  manga- 
nese, arsenic,  antimony,  with  small  quantities  of  copper  and  sulphurets 
of  silver,  being  similar  to  many  of  the  ores  of  the  Eeese  Eiver  cijuntry 
in  Nevada.  An  attempt  to  work  them  over  in  blast-furnaces  was  made 
last  year  by  Mr.  Cole  Saunders,  who,  in  conjunction  with  other  parties, 
organized  what  is  known  as  the  Cole  Saunders  Silver-Concentrating 
Company.  They  erected  two  furnaces,  the  blast  being  furnished  by  a 
Sturdevant  fiin.  A  Dodge  crusher  to  crush  the  ores,  and,  in  fact,  all  the 
other  appliances  necessary  to  make  a  complete  smelting-works  were 
procured.  It  was  found  after  starting  that  the  fluxes  of  iron  and  galena, 
that  had  been  calculated  on,  could  not  be  had  in  quantities  to  keep  the 
works  running ;  and  after  a  number  of  ineffectual  attempts  to  run  the 
furnaces  the  process  was  pronounced  a  failure,  and  smelting  as  a 
"business"  was  abandoned.  Not  in  the  least  discouraged,  this  company 
leasetl  their  mines  and  works  to  the  Imperial  Silver  Mining  Company, 
Colonel  J.  J.  Lyon,  superintendent,  and  the  furnaces  have  been  removed 
in  the  last  tour  months,  and  a  5-stamp  mill  for  dry  crushing  has  been 
erected.  Tins  mill  is  now  complete^  and  has  been  running  for  tho  last 
month  (December,  1871)  with  gratifying  success,  or,  to  express  myself 
more  correctly,  at  least  it  appears  a  success,  as  bullion  is  being  produced, 
and  the  works  are  steadily  running.    The  ore  is  crushed  dry  and  roasted 
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in  reverberatory  farnaees  and  chloridized,  about  10  per  cent,  of  salt 
being  used  ia  the  operation.  It  ia  then  amalgamated  ia  Freiberg  barrels. 
There  is  no  doubt  this  is  the  true  way  to  work  the  ores  of  this  camp. 
The  expense  is  great,  bat  the  success  is  certain.  Salt  can  lie  delivered 
here  in  the  summer  months  for  6  cents  a  pound  j  wood  $4  a  cord ;  labor 
$3,50  and  $i  per  day,  currency. 

It  is  believed  the  following  figures  cover  the  expense  of  running  a  5- 
stamp  mill  and  working  the  ores  as  above  stated ; 

9    engineers,  83.50  ami  S*  per  day $7  50 

3    feeilers,  $3, 50  [>cr  day 7  qq 

3    roasters,  $i  pot  diiy 12  00 

1    extra  man 3  50 

14  cords  wood  foe  engioe,  §4 ,  c  00 

14  corda  wood  forfnrnace,  S4 ".,",,",,'!*  6  00 

10  percent. ait  on 3  tons,  being  600 pounds  per  day, at 6  cents 36  00 

Lights  and  oils i  qq 

LoaaSponndsquieksilver  to  ton,  oron3  tous,  6pound3,  at  $1. ........ ..1.1..  6  00 

Dailyezpense ST.  00 

The  works  having  a  capacity  of  3  tons  per  d  ay,  this  shows  an  average 
cost  of  reduction  of  $28.33  per  ton.  A  10-stamp  mill  would  reduce  the 
expense  per  ton  at  least  one-third. 

The  above  figures  show  about  the  cost  of  running  in  the  Imperial 
Mill  as  now  constructed,  but  by  adding  any  of  the  improved  roasting- 
fumaces,  now  in  use  in  Nevada,  the  expense  could  be  very  materially 
decreased.  The  Speckled  Trout  ore  ia  being  worked,  at  present,  but  as 
the  returns  are  not  made  public  they  cannot  he  exactly  stated.  Eumor 
places  their  yield  at  $100  to  $150  per  ton. 

The  "  leaching  process,"  as  explained  in  Kiistel,  will  have  a  practi- 
cal trialhere  this  winter,  as  Colonel  Lyon  at  present  ispreparing  vats,  &c., 
necessary  to  make  the  experiment.  Numerous  tests  in  a  small  way  have 
proved  successful,  and  it  is  believed  the  same  results  will  be  met  with 
on  a  larger  scale. 

James  A.  Brown,  of  Deer  Lodge  City,  has  a  number  of  men  at  work 
this  winter  prospecting  ledges  in  the  camp  with  a  view  of  leasing  the 
Saint  Louis  Mill  or  of  erecting  a  new  one  in  thp  spring.  As  far  as  de- 
veloped the  ledges  show  well,  and  several  thousand  tons  of  rich  ore  are 
already  on  the  dumps  and  in  the  levels  ready  for  hoisting. 

Another  season,  it  is  confidently  expected  to  show  a  flourishing  camp. 
■with  weekly  shipments  of  silver  bullion  that  will  rival  the  successful 
districts  of  Nevada  and  Colorado. 

EASTERN  MONTANA. 

Under  this  head  will  be  considered  the  mining  districts  around  Yir- 
gmia  City,  in  the  Jefferson  Valley,  near  Helena,  and  between  Helena 
and  Bozeman. 

With  regard  to  the  valley  of  the  Upper  Madison  or  Fire  Hole  Eiver, 
and  the  country  immediately  surrounding  the  Yellowstone  Lake,  it  is 
Bufhcient  to  say  at  this  time  that  they  do  not  promise  anything  to  the 
miner  except  sulphur,  fire-clays,  and  natural  cements.  An  account  of 
this  region,  prepared  after  personal  examination,  is  omitted  from  this 
report  on  account  of  the  more  detailed  description  about  to  be  published 
by  the  Government  in  the  report  of  Dr.  F.  V.  Hayden,  United  States- 
Geologist,  acting  under  orders  of  the  Secretary  of  the  Interior. 

I  can  say  little  about  the  placer  mines.  They  continued  to  be  actively 
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■worked  through  the  season,  and  their  product  was  not  less  than  in 
former  years;  but  there  is  little  to  note,  beyond  changes  of  ownership, 
in  addition  to  what  has  been  fully  set  forth  concerning  the  different 
gnlehes  in  my  former  reports. 

Alder  Creek. — As  is  usually  the  case  in  the  immediate  neighborhood 
of  very  productive  gnleh  diggings,  the  quartz-mining  industry  around 
Virginia  City  has  been  developed  slowly  and  with  many  failures.  Sev- 
eral causes  may  be  adduced  for  this  almost  universal  phenomenon.  Al- 
luvial mining  attracts  a  population  usually  without  capital  and  not 
specially  experienced  in  the  very  different  requirements  and  risks  of 
quartz  mining.  Not  realizing  the  complex  nature  and  amount  of  the 
expenses  attending  the  extraction  and  reduction  of  ores,  the  gulch 
miner  is  apt  to  be  over-sanguine  in  his  estimate  of  the  value  of  veins, 
and  to  underrate  the  difflculty  of  working  them  to  permanent  profit. 
Moreover,  in  isolated  districts  like  those  of  Montana,  there  is  frequently 
a  surprisiag  ignorance  of  what  has  been  done  elsewhere  in  the  way  of 
determining  the  best  machinery  and  processes;  and  the  miner  frequently 
wastes  his  time  and  money  in  experiments  which  have  long  ago  been 
rendered  unnecessary.  Again,  the  cost  of  freight  operates  strongly  to 
encourage  the  adoption  of  all  sorts  of  patent  machines,  on  account  of 
their  cheapness  and  portability.  Another  serious  trouble  is  the  high 
rate  of  wages,  coupled  with  the  irregular  supply  of  labor.  Miners  are 
not  inclined  to  work  steadily  at  any  one  place.  They  take  employment 
when  the  gulches  are  dry,  or  when  bad  luck  has  left  them  without  the 
means  to  go  "  prospecting."  As  soon  as  the  favorable  season  or  the 
accumulation  of  a  little  money  permits  them  to  try  their  luck  again, 
they  are  off  for  new  fields.  It  is  very  difficult  to  maintain  under  such 
circumstances  a  regular  industry  like  deep  mining.  Finally,  there  has 
been,  in  Montana,  at  least  the  usual  proportion  of  wild  investment  by 
eastern  capitalists,  reckless  mismanagement  by  incompetent  or  dishon- 
est agents,  and  plundering  by  everybody  of  the  non-resident  owners, 
who  seem  to  be  considered  "  fair  game"  in  many  mining  districts ;  and 
it  should  be  added  that  the  locators  of  veins  here,  as  everywhere  in 
the  West,  attach  an  exaggerated  value  to  undeveloped  property — an 
error  which  the  folly  of  capitalists  has  done  much  to  encourage. 

Some  of  the  mountain  districts  around  Virginia  City  will  doubtless 
become  in  time  the  seats  of  productive  industry.  A  few  good  mines 
.  have  been  already  developed,  though  sadly  expensive  failures,  from  one 
or  more  of  the  causes  just  enumerated,  have  been  too  frequent. 

The  rock  in  Alder  Gulch  is  mainly  feldspathic  gneiss,  in  which  horn- 
blende, mica,  graphite,  and  garnets  occur.  Lava  (of  which  there  are 
large  overflows  in  the  neighborhood)  crosses  in  several  places.  At  the 
very  head  of  the  gulch,  the  gold  in  the  gravel  is  traced  up  to  the  edge 
of  the  apparently  overlying  limestone  of  Bald  Mountain,  and  it  has 
been  asserted  that  the  aurilerous  channel  actually  runs  under  the  lime- 
stone; but  this  is,  A  jjWot-i,  unlikely,  and  not  supported  by  proof.  The' 
limestone  abounds  in  fossils,  (Devonian  ?)  and  is  indubitably  older  than 
the  agencies  which  carved  the  present  water-channels,  and  filled  them 
with  gravel  and  boulders.  There  is  no  reason  to  doubt  that  the  source 
of  the  gold  in  Alder  Gulch  was  the  auriferous  veins  in  the  gneiss  and 
slates  of  the  mountains.  That  the  gulch  has  proved  enormously  rich, 
while  the  veins  are  but  moderately  so,  is  quite  in  accordance  with  the 
universal  law  of  the  concentration  of  gold  in  alluvial  deposits.  The 
shapfe  of  the  gulch,  its  tortuous  windings,  its  intersection  of  the  rocks 
at  various  angles,  and  the  great  denudation  of  the  surface,  have  co-op- 
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erated  to  concentrate  in  a  comparatively  small  space  a  large  amouut  of 
the  precious  metal. 

Summit  district,  about  eight  miles  np  Alder  Creek  from  Virginia  City, 
contains  several  mines  and  mills.  The  Oro  Cache  m  the  leading  mine. 
It  is  situated  on  Grant  Hill,  near  the  head  of  Alder.  The  vein  runs 
into  the  hill,  north  10°  east  by  compass,  dipping  65°  to  70°  west.  It 
is  variable  in  width,  ranging  from  amere  seam  np  to  i  feet  as  maximum. 
The  quartz  is  bluish  and  whitish  gray, 
associated  with  some  feldspar  and  gar- 
^       (  nets,  and  carrying  free  gold  and  some 

f      /  iron  pyrites.    It  yields  by  mill  process 

I     /   p  $16to  *60perton.    The  mine  has  been 

'  irregularly  opened,  and  worked  rather 

for  immediate  results  than  permanent 
convenience  and  productiveness — a  pol- 
icy which  it  is  now  proposed  to  reform. 
The  principal  useful  workings  at  the 
time  of  my  visit  in  July  were  two  drift- 
tunnels  from  the  face  of  the  hill.  The 
upper  tunnel  is  600  feet  long  and  about 
100  feet  below  the  top  of  the  hill.  The 
first  380  feet  are  on  the  vein,  and  the 
available  ore  above  the  tunnel  has  been 
worked  out  for  this  distance.  The  vein 
is  lost  in  the  last  120  feet,  and  it  is  not 
worth  while  to  hunt  for  it  here,  as  the 
lower  tunnel  will  follow  it  with  greater 
certainty,  and  open  up  twice  the  amount 
I  of groundperrunningfoot.  Theextra«- 
tion  of  ore  was  carried  on  in  July 
through  the  upper  tunnel,  by  means  of 
winzes  and  stopes  below  the  level.  One 
winze,  120  feet  from  the  tunnel-mouth, 
was  over  80  feet  deep;  another,  340 
feet  from  the  tunnel-mouth,  was 30  feet 
deep.  The  vein  between  them  is  some- 
what pinched  (at  P.)  A  few  hundred 
tons  of  ore,  standing  in  the  stoiies  con- 
nected with  these  winzes,  constituted 
at  that  time  the  available  reserves: 
but  the  completion  of  the  lower  tunnel 
was  expected  to  open  at  once  a  con- 
siderable amouat  of  ground.  This  tun- 
nel, beginning  100  feet  further  south 
than  the  upper  one,  was  in  320  feet,  hav- 
ing already  passed  under  the  first  winze 
1  soon  to  be  made,  and  the  ore  extraction 
carried  on,  without  hoisting,  through  the  lower  tunnel.  The  ore  was 
transportedby  wagons,  over  a  winding  grade,  two  miles,  to  the  mill  in 
the  valley  1,000  feet  below;  but  it  was  intended  to  build  an  incline 
from  the  tunnel-mouth  down  the  face  of  the  hill,  directly  into  a  side 
gulch,  and  deliver  the  ore  at  the  bottom,  only  a  short  distance,  bv  a  good 
road,  from  the  mill.  The  daily  product  was  then  three  wagon-loads,  or 
between  6  and  9  tons. 

The  ore  is  worked  in  the  Excelsior  Mill  of  Mr.  John  How,  who  is  also 
a  principal  owner  of  the  mine.  The  mill  has  fifteen  stamps  of  GOO  pounds 
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each,  drop  8  to  12  Inches,  rate  about  60  per  minute.  The  avernge  ca- 
pacitV  is  15  tons  daily,  or  about  1.1  ton  per  horsepower  developed.  The 
collars  are  cast  on  the  stems,  a  bad  arrangement,  as  it  presents  any 
alteration  ot  the  drop,  which  consequently  remains  unalterable,  except  as 
it  is  Iriegularly  changed  by  the  weatof  shoes  and  dies.  Amalgan^tion 
is  carried  on  iu  the  battery  and  upon  copper-plated  aprons.  Blankets 
are  used,  and  the  blanket-washings  are  treated  in  two  artnstras.  Ihe 
tailings  are  collected  in  a  reseryoir,  and  an  attempt  has  been  made  to 
work  them  in  a  Wheeler  pan.  The  eiperiment  was  nnsacoessful,  prob- 
ably because  the  settler  used  was  much  too  small.  Ten  stamps  ot  the 
mill  were  running  on  Oro  Cache  ore,  and  the  rest  on  second-class  rook 
from  the  Kearsarge.  , 

Other  veins  in  Summit  district  are  the  Kearsarge,  {ore  at  present  low 
grade)  Keystone,  (not  then  yigorously  worked,  but  highly  spoken  ol,) 
Holson,  Polar  Star,  &c.  The  Excelsior  Mill  was  the  only  one  running ; 
the  Hawkeye,  (Postlethwall's,)  with  Sfteen  stamps,  and  the  Lucas, 
an  expensive  20-st»mp  mill,  were  idle.  Southmaid's  Mill,  an  alligator, 
crusher  of  some  kind,  ran  a  short  time  and  broke  the  machinery,  which 
hasneverbeenrepaired.  „.,.  .  i 

A  couple  of  miles  below  Summit,  in  Alder  Gulch,  is  a  curious  water- 
power  derrick  which  deserves  mention.  The  poweris  traiismitted  more 
than  40  feet  by  means  ot  a  rope  from  a  small  overshot  wheel  to  the 
puUevs  ol  the  crane,  which  serves  to  lift  the  heavy  booldera  out  of  the. 
inlch,  and  thus  afford  access  to  the  gravel  and  bed-rock.  . 

On  the  opposite  side  of  Grant  Hill  ftom  the  pro  Cache  is  S^niljJ 
Ouloh,  the  sSne  of  the  operations  of  the  New  York  and  Montana  (Col- 
onel McClure's)  Company.  It  is  believed  that  the  Oro  Oaohe  vein  ex- 
tends thrmgh  the  hill  to  this  gulch.  The  «»"»l»fy/f"™'l  «?3Sm 
great  deal  of  money,  and  is  said  to  have  extracted  WO.OOO  from  Oro 
Cache  ore.  But  it  faUcd  disastrously,  and  the  property  has  been  so  d 
under  execution.  It  consists  of  a  village  of  deserted  houses,  and  a  mil , 
containing  two  Chilian  grinders  and  (originally)  sixteen  heavy  iron  cyl- 
inders for  amalgamation.  A  portion  of  the  cylinders  were  afterward 
removed  to  the  Connor  Mill  in  Brown's  Gulch. 

Mr.  Christinot  has  opened  in  Spring  Gulch  a  vein  4  to  6  fft  "ide, 
parallel  with  the  Oro  Cache.  The  qnattz  was  expected  to  yield  at  least 
llO  per  ton,  and  to  be  worked  in  the  mill  above  mentioned. 

All  the  veins  opened  in  Summit  and  Spring  Gnlch  districts  appear  to 
have  the  same  strike  as  the  country-rock  (gneiss)— say,  north  10°  or  2SP 

""SroTO's  <3«!rf>,  entering  the  main  valley  several  miles  below  Virginia 
City,  from  the  south,  presents  veins  of  a  different  diroclion,  (north  67o 
to  60O  west:)  the  course  of  the  country-rock  I  did  not  determine.  Ihe 
most  important  of  these  veins  carry  silver,  with  some  gold.  The  Pacific 
Led-'C  (strike  north  57°  west,  dip  70o  north)  has  a  maximum  width  of 
10  fMt,  pinching  in  places  to  3  feet  and  less.  It  carries  fine  antimonial 
and  snlphnret  ores  of  silver,  with  specimens  oontaining  native  sdverjin 
wire  and  leal  form.  There  is  apparently  no  galena.  Ihe  claim  ot  Mr. 
Johnson  and  his  associates,  1,100  feet  on  the  ledge,  is  opened  with  two 
cross-tunnels,  one  70  feet  below  the  other,  and  a  shaft  on  the  ledge  con- 
necting with  the  latter.  Agood  deal  ot  ground  (considering  the  great 
width  of  the  vein)  is  available  for  sloping.  The  total  product  up  to  my 
visit  in  July  had  been  about  250  tons.  The  owners  bemg  without  cap. 
ital,  were  working  in  a  small  way,  treating  the  ore  without  selection,  in 
a  smaU  pan,  by  raw  amalgamation.  The  pan  was  set  lU  the  gnleh  and 
run  by  water-power,  being  charged  in  the  morning,  and  lelt  to  itselt 
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antil  the  men  returned  from  work.  It  worked  about  3  tons  per  week, 
extracting  $60  per  ton.  Aa  this  method  of  treatment  does  not 
reach  anything  but  the  native  silver  and  free  gold,  (there  being  probably 
110  decomposition  of  the  sulphurets  or  antimoaiarets,)  of  course  a  large 
part  of  the  value  of  the  ore  is  thus  wasted.  An  arrastra,  formerly  used, 
extracted  $70  per  ton.  Some  6  tons  of  selected  ore,  to  be  shipped  in 
sacks,  via  San  Francisco,  to  Swansea,  was  estimated  to  contain  300 
ounces  of  anriferous  silver,  wortU  $2  to  $3  per  ounce.  The  owners  pre- 
ferred this  course  to  that  of  sending  the  ore  to  Argenta,  where  there 
are  smelting-works,  because  at  the  latter  place  the  prices  paid  for  ore 
are  not  so  favorable  to  the  miner.  The  freight  account  would  stand 
about  as  follows :  To  Corinne,  by  empty  returning  freight-teams,  $20  to 
$30perton;  from  Corinne  to  San  Francisco,  via  Central  Pacific  Eailroad, 
§15  to  $17  per  ton  in  car-loads  of  10  tons.  Freight  from  Brown's  GulcU 
or  Virginia  City  to  Argenta,  at  least  $20  per  ton,  by  special  teams. 

This  statement  affords  a  striking  illustration  of  the  advantages  and 
commercial  efteets  of  a  railroad.  The  Pacific  Railroad,  400  miles  dis- 
tant, controls  and  cheapens  the  southward  freights,  because  it  is  the 
route  by  which  supplies  enter  the  Territory.  When  the  Northern  Pa- 
cific shall  have  entered  Montana,  all  the  freight  and  supply  trains  will 
move  from  the  line  of  that  road  into  the  various  mountain  districts,  and, 
returning  "  empty,"  will  afford  cheap  transportation  for  ores  to  centers 
of  redaction. 

I  do  not  mean  to  say,  however,  that  such  ores  as  those  of  the  Pacific 
mine,  just  described,  necessarily  require  smelting.  Ou  the  contrary, 
their  freedom  from  galena  indicates  their  suitability  for  amalgamation ; 
but  they  must  certaiuly  be  first  subjected  to  chloridizing  roasting.  This 
may  be  done  in  reverberatoriee,  in  the  Briiclmer  cylinder,  or  in  the  Stete- 
feldt  furnace.  It  is  a  cnrious  proof  of  the  lack  of  intercommunication 
on  such  matters  among  our  mining  districts,  that  while  ores  of  exactly 
this  nature  have  been  successfully  reduced  for  years  in  Eastern  Nevada, 
they  should  have  been  considered  hopelessly  refractory  here.  One  at- 
tempt was  made  to  roast  them  with  salt,  in  connection  with  a  small  mill, 
(How's,)  the  mine-owners  offering  half  the  gross  proceeds  as  the  price 
of  reduction.  The  mill  contained  five  stamps,  two  Wheeler  &  Kandall 
pans,  (one  of  which  has  since  been  removed  to  the  Excelsior  Mill  at 
Summit,)  one  settler,  and,  in  a  shed  outside,  the  reverberatory  furnace. 
This  is  small  and  badly  constructed.  The  chimney  is  not  bigger  than  a 
stove-pipe.  An  inspection  of  a  heapof'roastwJ"  ore  in  the  yard  showed 
that  the  work  was  ignorantly  pertbrmed,  and  sufficiently  explains  the 
failure  in  which  this  experimeut  resulted, 

The  Black  Ledge,  near  the  head  of  this  gulch,  is  said  to  be  wider  than 
the  Pacific,  bnt  not  so  rich.  I  did  not  enter  it,  there  being  no  one  about 
at  the  time  of  my  visit.  A  huge,  misshapen  shaft,  intricately  but  inse- 
curely timbered,  and  a  tunnel  from  the  shaft-mouth  into  the  hill,  are  the 
visible  workings.  The  qnarta  on  the  dump  resembled  gold  rather  than 
silver  ore,  and  seemed  of  low  grade. 

Sot  ^ring  district. — This  district,  once  a  scene  of  much  active  and 
specnlative  mining,  has  passed  through  a  period  of  re-action,  and  is  now 
reviving  again.  The  most  noted  mine  now  in  operation  is  the  Jted  Bhifi; 
owned  by  Mr.  J.  J.  Lown.  It  is  described  as  follows  by  Dr.  A.  C.  Peale, 
of  Professor  Hayden's  party,  who  visited  it  in  July,  1871:  Dip,  north; 
strike,  east  and  west;  width,  2  to  7  feet;  conutry-rock,  hanging-wall, 
"gray  granite;"  foot-wall,  gneiss;  two  shafts,  100  feet  apart,  respect- 
ively 105  and  110  feet  deep,  connected  by  a  drift,  extending  45  feet  be- 
yond the  second  shaft,  getting  below  water-level.    The  ore  is  princi- 
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pally  red  jasper,  -witli  the  particles  of  metallic  gold  disseminated  through 
it,  and  plainly  risible.  Below  this  jaspery  ore,  from  which  the  lode  re- 
ceived its  name,  occur  galena  and  pyrites.  Dr.  Peale  obtained  also  spe- 
cimens of  blue  chalcedony  and  semi-opal.  Approaching  the  hanging- 
■wall  the  ore  assumes  a  porphyritic  habit/us,  with  large  masses  of  bright 
red  jasper.  The  ore  had  averaged,  for  six  months  preceding  July,  $60 
per  ton.    Eight  men  -were  employed  in  the  mine,  at  $3  per  day. 

Iron-Bod  distriet  is  situated  in  the  mountains  on  the  west  side  of  the 
Jefferson  Valley.  At  Iron-Eod  Station,  on  the  stage-road,  there  was  a 
Bullock  arrastra  mill  in  process  of  erection  at  the  time  of  my  visit.  It 
had  formerly  been  running  at  Granite  Gulch. 
Near  by  is  the  Stevens  &  Trivett  12-stamp 
steam-mJU,  which  I  found  idle,  on  account, 
it  was  said,  of  litigation  affecting  the  title 
to  the  Iron-Eod  mine  also. 

The  Iron-Eod  vein  runs  north  07°  east 
and  dips  56°  southeast,  following  apparently 
the  inclosing  granite  or  gneiss.  At  the  ^ 
depth  of  150  feet  the  dip  grows  steeper.  The  | 
vein  varies  in  width  from  a  mere  seam  to  4  ° 
feet.  It  has  been  worked  more  or  less  for  a  S 
distance  horizontally  of  1,100  feet.  The  *5 
diagram  shows  the  principal  works.  The  f  g 
deepest  shaft  is -an  incline  of  350  feet;  §^ 
another  shaft,  700  feet  further  northeast,  is  ^  g 
160  feet  deep ;  and  300  feet  ihrther  north-  c  g 
east  a  drift  begins,  running  southwest  into  ^  g 
the  hUl  250  feet.  This  was  run  in  connection  p-^ 
with  a  lawsuit,  to  establish  the  continuity  |  ^ 
of  the  vein,  which  splits  on  the  surface  north-  ^  y 
east  from  the  second  shaft  mentioned,  but  |  & 
re-unites  at  slight  depth.  Northeast  of  the  j-  g 
deep  shaft,  and  between  the  depths  of  100  ^  g 
and  300  feet,  (at  PP,)  the  vein  is  pinched —  1»  s 
for  how  long  a  distance  horizontally  is  not  g 
known,  as  the  ground  between  the  main  | 
shafts  has  not  been  explored.  The  ore  con-  | 
tains  limonite,  galena,  and  some  pyrites — a  ^  i 
partly  decomposed  and  indurated  quartzose 
l>yritic  ore.  It  yields  in  the  mill  from  $25  to 
$100  per  ton,  in  gold  .650  fine. 

The  Clipper,  owned  by  Porter,  Mant  & 
Lehmer,  is  about  one-fourth  of  a  mile  north- 
west of  the  Iron-Bod,  with  a  similar  course 
and  dip.  The  ore  carries  much  free  gold, 
(.670  to  .675  fine,)  yielding  in  mill  as  high  as  $75  (average  $45)  per  tou, 
with  gangne  of  quartz  and  associated  limonite,  galena,  &c  The  country- 
rock  is  white  quartzite  and  gueiss. 

The  diagram  shows  the  workings,  with  the  exception  of  the  stopes, 
which  I  eonld  not  inspect,  as  no  one  was  in  the  mine  at  the  time  of  my 
visit.  Ore  was  obtained,  it  was  said,  from  the  bottom  level  of  the  main 
shaft.  The  tunnel  in  the  northeast  exposes  a  vein  having  similar  course 
and  character  as  that  in  the  shafts..  As  shown  in  the  workings  the 
Clipper  crevice  is  4  to  6  feet  wide,  and  the  pay-streak  varies  between  3 
in<!hes  and  3  feet. 

The  Glen's  Tails,  supposed  to  be  an  extension  of  the  Clipper,  to  the 
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northeast  beyond  a  small  gulch,  has  a  shaft  4S  feet  deep,  and  a  level 
from  the  gulch  -west  of  the  shaft,  125  feet  long.  Good  ore,  yielding  as 
high  as  SlOO  per  ton,  has  been  found  in  pockets. 


The  Pinchbeck,  northwest  of  the  Clipper  and  parallel  with  it,  has  a 
shaft  85  feet  deep,  and  a  level  of  perhaps  125  feet,  running  northeast 
from  the  shaft.  The  ore  is  good,  but  the  vein  is  narrow,  ranging  from 
3  inches  to  1  foot,  (in  pockets.)    Operations  are  said  to  have  about  paid 


Kortheast  of  the  Pinchbeck  are  several  mines,  temporarily  or  perma- 
nently abandoned,  such  as  the  Queen  of  the  West,  (shaft  10  feet  only,) 
the  Plint-lock,  (low  grade ;  $10  per  ton ;  vein  4  feet,)  and  the  Tolin,  or 
Saulsby  sUver  mine.  The  latter  has  been  worked  with  more  energy  than 
wisdom  or  success.  Two  shafts,  100  and  125  feet  deep  respectively,  and 
a  level  between  them,  have  resulted  in  the  production  of  about  30  tons 
of  ore,  of  which  3  tons  have  been  hauled  away,  and  the  rest  remains  at 
the  abandoned  mine.    The  dumps  give  no  evidence  of  value  in  the  ore. 

The  Nugget  lode,  three-quarters  of  a  mile  west  of  the  Clipper,  strikes 
north  73°  east  and  dips  55°  northwest.  The  vein  is  opened  by  two  levels, 
the  upper  one  about  50  feet  under  the  summit  of  the  hill,  and  125  feet 
long,  and  the  other  300  feet  long,  130  feet  below  the  summit.  By  rea- 
son of  the  slope  of  the  hill,  the  lower  level  is  not  far  beyond  the  upper 
at  its  remote  end,  though  so  much  longer.  A  shaft  50  feet  deep,  begin- 
ning on  the  hill-side  below  the  month  of  the  upper  level,  connects  with 
the  lower.  The  vein  varies  io  width  from  a  seam  to  4  or  5  feet ;  in  the 
upper  levels  from  2  to  4  feet ;  general  average  in  the  reserves  about  2  j 
feet.  The  ground  opened  and  not  yet  stoped  contains  about  460  tons; 
the  ore  is  ferruginous  quartz,  carrying  free  gold  .760  fine,  and  easily 
worked  in  miU,  with  a  reported  average  yield  of  $30  per  ton. 

The  Morning  Star  and  the  Bedford  are  two  promising  lodes,  carrying 
ferruginous  quartz  with  free  gold.  A  smalllot  of  the  ore  was  under  treat- 
ment at  the  time  of  my  visit,  in  a  new  6-stamp  mUl  of  Tripp  &  Ainslee, 
erected  in  the  open  air  by  the  side  of  the  road  and  on  the  river-bank, 
between  Iron-Sod  and  Silver  Star,  about  two  miles  from  the  latter  place. 
This  mill  was  built  at  Saint  Louis,  and  is  run  by  water-power.  The 
stamps  weigh  550  pounds,  and  drop  8  inches  24  to  48  times  per  minute, 
according  to  the  supply  of  water.  Capacity  4  tons  daily;  efficiency 
probably  about  1.25  tons  daily  per  horse-power  developed.  The  amal- 
gamation was  performed  chiefly  in  the  battery,  where  a  large  surface  of 
copper-plate  was  exposed :  the  tailings  were  run  directly  into  the  Jef- 
ferson Eiver.  The  worst  feature  in  the  construction  of  the  mill  is  the 
fact  that  the  tappets  are  driven  tight  on  tapering  stamp-stems,  so 
that  their  position  cannot  be  changed,  either  to  alter  the  drop  or  to 
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maintain  the  average  drop  when  the  wear  of  shoes  and  dies  would  in- 
crease it  too  much.  The  mill  was  expected  to  take  Nugget  ore  on  a 
custom  contract,  at  $6  per  ton  for  working. 

Silver  Star  district.— The  Morniug  Star  and  Bedford  lodes  above 
alluded  to  are  properly  situated  in  Silver  Star  district,  which  borders 
the  Iron-Eod  district  on  the  north.  The  mountain  range  continues  north- 
ward along  the  west  side,of  the  Jefferson  Valley,  and  several  other 
districts  between  Silver  Star  and  Helena  have  . 

been  more  or  less  developed.    It  seems  to  be  ) 

a  prevaling  characteristic  that  the  higher  parts  / 

of  the  hiUa  contain  gold-bearing  veins,  in  gran-  / 

ite,  gneiss,  &c.,  while  below,  ^ong  the  foot  of 
the  bills,  limestone  crops  out,  with  silver-bear- 
ing deposits.    The  extent  of  the  argentiferous 
deposits  of  our  Western  States  and  Territories 
in  limestone  has  been  already  demonstrated      y 
'to  be  very  great.     I  need  only  allude  to  the      |, 
mines  of  Utah,  and  to  White  Pine  and  Eureka      g  t; 
in  Nevada,  to  show  that  the  productiveness  of      g 
such  deposits  has  been  unsurpassed,  except      5 
by  the  Comstock  lode,  in  our  history ;  and  I      ^ 
am  convinced  that  similar  developments  will      g 
be  made  in  the  limestones  of  Montana.    Hith-      o 
erto,  however,  these  silver  mines,  particularly   || 
where  they  carried  galena,  have  been  but  lit-   f  g 
tie  worked.    Possibly  the  town  of  Silver  Star   i  g 
got  its  name  from  one  of  these  discoveries.  At   ^  g! 
present  it  derives  its  support  and  its  fame  from   ^  i» 
a  gold  mine,  the  celebrated  Green  Campbell.      |  g 

This  mine  is  two  and  a  half  miles  west  of  the  W  t 
town.  The  vein  courses  north  85°  east  and  m 
dips  42°  south.  The  country-rock  is  gneiss,  S 
changing  in  places  to  an  indurated  slate,  or  g 
"  bastard  trap,"  as  the  miners  call  it.  A  bed  | 
of  limestone  is  seen  a  quarter  of  a  mile  below  s 
in  the  canon,  which  must  underlie,  not  v«ry  ^ 
deeply,  the  gneiss;  but  the  vein  seems  no-  g. 
where  to  touch  the  limestone,  and  is  probably  a 
in  the  main  conformable  to  the  dip  and  course  ^ 
of  the  country.  The  ore  and  the  walla  are 
much  decomposed  and  highly  ferruginous. 
The  best  ore  is  stained  with  copper.  Much 
heavy  timber  is  required  in  the  mine ;  but  the 
expense  of  extraction  is  in  all  other  respects 
extremely  light,  as  no  part  of  the  workings 
has  yet  penetrated  below  the  zone  of  decom- 
position. The  average  width  of  the  vein  in  the  whole  mine  is  10  feet, 
and  of  the  paystreak  (which  meanders  curiously  from  side  to  side  in 
the  crevice,  and  is  only  to  be  distinguished,  in  the  general  reddish  and 
yellowish  mass  of  crumbling  material,  by  an  initiated  and  practiced 
eye)  about  8  feet.  The  average  yield  of  the  ore  in  mill  has  been  $17 
per  ton ;  the  best  ore  has  yielded  $30  per  ton. 

As  will  be  seen  by  the  diagram,  the  mine  is  open  to  the  depth  of  120 
feet,  where  it  is  drained  and  ventilated  by  a  long  tunnel,  which  serves 
also  for  transportation.  This  tunnel  is  only  shown  in  the  sketch  where 
it  is  on  the  vein.  Coming  from  the  southeast,  it  intersects  the  vein 
obliquely  at  S.     Between  this  point  and  the  mouth  of  the  tunnel  is  a 
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distance  of  some  800  feet ;  and  outside  tbe  ttmnel  montli  there  is  a  tres- 
tle-work for  300  feet  fartber,  carrying  the  track  to  the  dumps.  This 
arrangement  secures  cheapness  of  extraction  down  to  the  tunnel-level, 
But  it  is  now  necessary  to  extend  the  workings  below  this  level,  and  it 
is  unfortunate,  in  view  of  this  fact,  that  so  long  an  adit  was  constructed 
so  near  the  surface.  It  should  be  borne  in  mind,  however,  that  in  this 
soft  material  the  cost  of  drifting  is  not  nearly  what  it  would  be  in  solid 
rock ;  and  possibly  the  tunnel  has  paid  for  itself  already.  The  availa- 
ble reserves  at  the  time  of  my  visit  were  in  the  block  E,  where  the 
crevice  was  8  feet  and  the  pay-streak  5  to  7  feet  wide — rather  less  than 
the  average.  At  A  and  B,  the  pay-etreak  had  been  16  feet !  And  gen- 
erally in  the  direction  of  the  line  YZ  the  vein  had  been  so  good,  both  m 
dimensions  and  in  yield,  as  to  lead  to  the  belief  that  this  line  is  the  axis 
of  a  body  or  chimney  of  rich  ore,  on  each  side  of  which  the  vein,  as  at 
P  and  P,  contracts  and  is  impoverished.  It  is,  therefore,  intended  to 
sink  an  incline  on  the  vein  from  a  point  in  the  tnnnel-level,  75  feet 
west  of  the  main  shaft  C,  and  to  rise  vertically  from  the  same  point  to 
the  surface.  Through  this  incline  the  deeper  levels  will  be  operated, 
the  tunnel  being  still  used  to  a  great  extent,  though  the  new  vertical 
shaft  will  serve  as  an  upcast  and  man-way,  aud  in  the  transmission  of 
power,  if  for  no  other  purposes.     Its  cost  will  be  small. 

The  ore  is  hauled  by  teams  down  a  well-graded  road,  constrncted 
by  the  company,  two  and  one-half  miles  to  Silver  Star,  where  it  is 
treated  in  the  Green  Campbell  steam  stamp-mill.  This  mill  has  ten 
stamps  of  650  pounds,  dropping  7J  to  8^  inches,  65  to  75  times 
per  minute.  Capacity,  17  to  20  tons  daily,  the  latter  of  very  soft 
material.    EfBciency,  according  to  the  average  lift  aud  speed,  1.84  tons 

ifor  soft  material,  2,l7  tons)  daily  per  horsepower  developed.  This  is 
ligh  efBciency,  (1,50  tons  being  very  good ;)  but  in  fact  all  the  rock  here 
treated  is  more  or  less  decomposed.  The  mill  is,  indeed,  however,  an 
excellently  constructed  one,  as  is  shown  by  the  feet  that  at  the  time  of 
my  visit  (July  30, 1871)  It  had  run  steadily  for  thirteen  months  almost 
without  repairs.  Besides  the  stamping-machinery  there  are  four  Horn's 
pans,  not  now  in  use.  Amalgamation  is  effected  by  means  of  plates  and 
loose  mercury  in  the  battery,  and  copper-plated  aprons  in  front,  with 
one  plated  sluice-box  for  the  escaping  pulp,  and  one  or  two  settlers. 
Most  of  the  gold  is  caught  in  battery  and  on  the  aprons.  The  average 
yield,  as  already  stated,  has  been  $17  per  ton.  Mr.  Thomas  J.  Johns, 
the  superintendent  of  the  company,  deserves  great  credit  for  the  intel- 
ligence and  prudence  with  which  its  affairs  have  been  conducted. 

Til  Little  Prickly  Pear  a  few  companies  have  been  at  work  during  the 
year.  Most  of  the  work  was  done  below  what  was  once  the  town  on 
the  bars  in  Trinity  Gulch.  From  seventy-five  to  one  hundred  miners 
have  worked  on  Silver  Creek  and  bars.  The  bar  above  Silver  City  has 
especially  paid  well,  and  there  seems  to  be  on  the  whole  no  falling  off 
in  yield.    There  is  plenty  of  ground  yet  for  years  to  come. 

The  Big  Prickly  Pear  mines  are  now  worked  and  owned  entirely  by 
Chinamen,  and  Montana  City  contains  but  half  a  dozen  whites.  The 
main  creek  was  expected  to  be  prospected  with  a  drain,  below  town,  in  the 
fall,  and,  as  Chinamen  are  making  good  pay  in  the  creek  two  miles 
above,  hopes  were  entertained  that  it  would  also  prove  good  below, 
and  that  Montana  City  would  again  be  populated  by  a  considerable 
number  of  whites.  A  Mr.  Hall  has  several  bars  of  tin,  weighing  a 
couple  of  pounds  each,  reduced-  by  himself  from  ore  picked  from  the 
gravel  at  the  adjacent  bar.    This  ore  is  very  pure,  and  similar  to  the 
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floattin  found  in  Darango,  Mexico.  Some  prospecting  has  teen  done 
i'or  the  Jedge  that  tbis  ore  is  evidently  derived  from,  but  so  far  without 
success. 

The  Jefferson  Silver  mines  have  beea  worked  to  a  very  small  extent 
during  tbe  year,  although  they  carry  ores  of  fair  value.  The  principal 
difficulty  heretofore  has  been  to  reduce  the  ores  successfully  on  tlie 
spot.  Smelting  has  been  tried  because  the  ores  contain  much  galena, 
but  they  are,  at  the  same  time,  too  qoaitzose  to  work  well  without 
large  quantities  of  fluxes,  and  the  local  small  furnaces  had  no  success. 
In  the  latter  part  of  the  year,  however,  since  the  Helena  smelting- works 
have  been  in  the  course  of  construction,  a  great  impetus  has  been  given 
to  silver  mining  in  this  region,  and  another  year  will  probably  witness 
good  results.  The  Helena  works,  which  receive  their  ores  from  dif- 
ferent parts  of  the  Territory,  will  have  no  difficulty  in  smelting  tbe 
Jefferson  ores,  as  they  can  mix  the  ores  suited  to  make  a  proper  charge. 
Unionville. — I  am  indebted  to  Mr.  J.  0.  Eicker  for  valuable  notes  on 
mining  operations  in  this  district,  bringing  the  history  down  to  a  much 
later  dato  than  that  of  my  visit  in  July.  The  principal  mines  at  Union- 
ville are  located  upon  the  Whitlatch  Union  lode,  a  description  of  which, 
with  a  diagram  of  the  underground  workings  in  1869,  will  be  found  on 
pages  287-'89  of  my  report  of  1870.  With  one  or  two  exceptions  all 
these  mines  were  worked  more  or  less  during  1871,  and  with  satisfactory 
results,  one  noteworthy  feature  being  a  decided  improvement  in  the 
value  of  the  quartz  in-  depth.  I  will  here  briefly  recapitulate  the  general 
characteristics  of  the  lode,  as  given  in  a  former  report.  It  strikes  about 
north  85°  east,  crossing  at  right  angles  Oro  Fino  and  Grizzly  Gulches, 
the  two  forks  of  Last  Chance,  (the  gulch  upon  which  Helena  is  built.) 
The  country-rock  near  the  surface  is  coarse  granite,  passing  at  a  depth 
of  between  100  and  200  feet  into  fine-grained  syenite.  The  vein  is  ir- 
regular and  much  disturbed  just  under  the  alluvium,  but  soon  assumes 
a  dip  of  35°  to  40°  north  into  the  hill,  which  it  retains  to  a  depth  of  250 
feet.  Below  this  level  it  runs  over  100  feet  horizontally,  and  in  some 
places  oven  rises  at  an  angle  of  5°  to  20°.  It  varies  in  width  &om  1 
to  20  feet,  (averaging  perhaps  6  feet,)  carrying  in  the  upper  levels  chiefly 
white  quartz  with  an  occasional  greenish  tint,  and  a  very  small  per- 
centage of  iron  sulphurets ;  in  the  lower  levels  a  more  bluish  quartz 
with  a  rapidly  increasing  proportion  of  sulphurets.  Ituns  upon  select 
ore  have  yielded  aa  high  as  $65  to  $80  gold  per  ton ;  but  the  general 
average  has  been  from  $15  to  $25.  It  is  the  imiform  distribution  of 
gold  throughout  the  vein,  the  consequent  steady  value  of  the  quartz, 
extracted,  and  the  small  amount  of  dead  work  required,  that  have  placed 
this  vein  at  the  head  f»f  the  profitably  productive  quartz  mines  in  the 
Territory.  It  is  unfortunate  that  so  valuable  a  piece  of  mining-ground 
is  divided  into  so  many  claims.  A  consolidation  of  proprietary  interests 
long  ago  would  have  done  away  with  many  items  of  expense  and  secured 
the  continuous  working  of  all  the  claims,  many  of  which  have  been 
forced,  by  trouble  from  water,  lack  of  capital  for  necessary  machinery, 
or  dead  work,  &c.,  to  lie  idle  for  considerable  periods. 

The  Hendrie  mine,  comprising  the  Discovery  claim  No.  1,  and  half  of 
TTo.  2  east,  was  worked  with  fair  success  during  the  first  part  of  1871. 
The  Discovery  inchne  was  extended  about  80  feet,  and  now  reaches 
nearly  500  feet  in  depth.  Steam  hoisting-works  wefe  erected,  and  up- 
wards of  2,000  tons  of  ore  were  extracted  and  reduced,  yielding  from  $17 
to  $22  per  ton.  In  the  lowest  level  on  the  Discovery  claim  the  ledge  is 
2^  to  6  feet  wide,  carrying  white  quartz,  with  occasional  greenish  tint, 
H.  Bxi  211 19 
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and  gold,  free  from  base  metals,  or  nearly  so.  Work  was  siispeuded  in 
May,  probably  on  account  of  the  trouble  from  the  water,  the  means  of 
removing  which  are  iuadeciuate.  There  is  now  about  75  feet  of  water  in 
the  incline. 

The  IXL  mine  (called  the  Iticker  in  former  reports)  commenced  in 
January  with  the  work  of  opening  ground,  and  preparing  to  put  on  a  large 
force  of  men  in  the  fall  and  winter.  The  incline  was  sunk  over  100  feet 
during  the  year,  and  is  now  more  than  500  feet  deep.  From  the  400-fbot 
level  it  maintains  a  pitch  of  about  45^  to  the  bottom.  At  30  feet  from 
the  bottom  a  level  was  run  125  feet  west,  and  the  vein  was  sloped  up- 
wards to  the  400-foot  level.  About  40  feet  is  the  present  height  of  the 
stope.  The  breast  exposes  a  body  of  very  valuable  ore — ^the  richest  on 
the  hill.  The  vein  varies  in  this  mine  from  4  to  6  feet  in  width,  the 
walls  being  of  flue-grained  syenite,  very  hard  and  flinty.  The  ore  re- 
tains ail  the  characteristics  of  the  Union  lode,  white  quartz,  with  occar 
sional  green  stains,  and  the  gold  free  and  coarse.  The  water  is  hoisted 
from  the  mine  by  steam-power,  with  a  sheet-iron  tank  or  car,  containing 
about  125  gallons.  The  amount  of  water  hoisted  in  twenty-four  hours  is 
about  800  gallons,  which  keeps  the  lowest  level  dry.  At  the  time  of  my 
visit  the  production  was  about  400  tons  of  ore  per  month ;  the  amount 
extracted  during  1871  is  reported  as  upwards  of  4,000  tons,  which  has 
yielded,  according  to  Mr.  Bicker,  "full  one-third  more  per  ton  than  any 
previous  run  made  from  this  mine."  I  infer  that  it  yielded  $25  to  $30. 
A  level  has  been  run  30  feet  east  from  the  bottom  of  the  incline,  which 
exposes  a  large  seam,  3  to  5  feet  wide,  of  similar  character  to  the  ore 
in  the  western  stope.  The  mine  is  comparatively  well  oft'  as  regards  re- 
serves ;  none  of  the  Whitlatch  Union  mines  can  be  said  to  be  models  in 
this  respect,  one  reason  being  that,  on  account  of  the  shortness  (hori- 
zontally) of  their  claims,  each  added  section  opened  in  depth  represents 
less  ground  made  accessible  than  it  ought  to.  In  other  words,  there  are 
more  inclines  on  the  vein  than  mining  requires,  either  for  exploring, 
ventilating,  pumping,  or  hoisting.  This  is  a  result  of  the  divided  owner- 
ship. 

The  National  Mining  and  Exploring  Company  onljs  claim  No.  2  west, 
amounting,  by  the  last  settlement  of  boundaries,  to  233  feCt  on  the  vein. 
The  incline,  located  about  20  feet  from  the  western  line  of  the  claim,  is 
down  650  feet.  Three  levels  have  been  run  east,  each  from  125  to  160 
feet  long,  and  mill-rock  of  good  quality  has  been  extracted  from  the 
slopes,  probably  ranging  between  $20  and  $25  per  ton.  The  company's 
mill  reduced  in  1871  upward  of  4,000  tons.  There  is  a  good  vein,  3  to  9 
feet  wide,  exposed  in  the  lowest  level,  (about  500  feet  down.)  Ho  work 
was  done  for  the  last  two  months  of  the  year,  except  running  the  pump 
which  drains  the  next  claim  west,  and  partially  the  IXL  mine  on  the 
east.  This  is  an  8-inch  plunger  to  400  feet,  and  a  lift  from  the  bottom 
of  the  incline  to  that  point.  It  is  run  ten  hours  out  of  twenty-four.  The 
mine  has  good  steam  hoisting-works.  Thepeculiar  variations  of  the  vein 
in  dip  are  shown  in  this  and  the  Oohimbia  mine,  adjoining.  For  the  first 
260  feet  it  dips  about  36°  north,  and  then  changes  to  18'='  north.  The 
dip  in  the  Columbia  is  given  below. 

The  National  Company's  Mill  has  20  stamps'  weight,  estimated,  760 
pounds ;  drop,  estimated,  10  inches;  rate,  70  per  minute;  capacity, 
about  17  tons  per  twenty-four  hours ;  cfBeiency,  0.6  tons  daily,  per  horse- 
power developed  by  the  stamps. 

The  Columbia  Company  owns  the  next  claim.  No.  3  west.  The  incline 
is  down  630  feet,  though  the  vertical  depth  is  not  so  gieat  as  that  of  the 
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'National  incline,  because  tbe  dip  of  the  ledge  is  remarkably  different. 
For  300  feet  from  tbe  surface  it  is  about  32°  nortb ;  then,  for  150  feet, 
it  pitcbes  only  5°  or  6°,  and  flnallv  assumes  a  dip  of  29°,  whicb  is  mam- 
taiued  to  tbe  bottom.  Tbese  curious  variations  in  dip,  accompanied 
with  some  curving  of  tbe  strike  of  tbe  ledge,  led  to  embarrassment  in 
^eternuDing  tbe  boundaries  of  the  claims  undergronnd,  since  the  usual 
method  of  surveying  at  right  angles  across  the  local  strike  at  the  sur- 
face bouudajy,  and  continuing  the  bne  down  the  local  dip  at  that  poiut, 
here  operated  so  as  to  cut  out  one  claim  in  depth  altogether.  The 
matter  was  settled  by  compromise,  as,  under  the  present  confused  and 
incomplete  mining  laws,  it  must  be  settled,  if  at  all. 

The  Columbia  mine  has  been  in  constant  operation  during  tbe  year, 
and  over  7,000  tons  of  ore  have  been  extracted  and  reduced  at  the  com- 
pany's mill.  In  the  lower  levels  the  vein  sometimes  attaics  a  width  of 
10  or  12  feet,  aud  the  ore  is  very  rich  for  this  locality,  yielding  from  $27 
to  $32  per  ton.  The  steam  hoisting-works  are  handsome  and  substan- 
tial ;  in  fact,  the  machinery  of  the  mine  and  mill  of  this  company  is  con- 
sidered the  best  in  Montana.  , 

The  Columbia  Mill  contains  thirty  stamps  in  6  batteries;  weight,  bUU 
pounds ;  drop,  7  to  8  inches ;  rate,  78  per  muiute ;  capacity,  37.5  tons 
per  twenty-fonr  hours ;  efficiency,  1.24  tons  per  horse-power  developed 
by  the  stamps.  Amalgamation  is  effected  in  battery  and  upon  outside 
plates.  Twenty  of  the  stamps  are  provided  with  Hungerford  concen- 
trators, one  to  each  battery  ;  and  there  are  two  large  Wheeler  pans  for 
sulphurets.  The  tailings  are  exposed  in  the  yard  for  one  winter,  and 
then  charged  again  into  the  batteries  with  the  ore.  It  is  found  that  a 
considerable  amount  of  tailings  can  be  run  through  iu  this  way  without 
affecting  the  capacity  of  the  mill  for  fresh  ore,  which  seems  to  mdicate 
an  ample  discharge.  The  screens  are  Russia  slit,  (not  punched  with 
round  holes.)  ,  ^-       j..        ^ 

The  Owyhee  claim,  on  the  Parkinson  lode,  a  western  continuation  ot 
tbe  Union  fissure,  is  now  owned  by  the  National  Company  above  men- 
tioned. It  comprises  3B0  feet  in  length,  aud  is  supposed  to  bo  very  rich. 
An  incline  commenced  in  the  eariy  antumn  was  180  feet  deep  in  Decem- 
ber, and  was  expected  to  strilie  the  vein  and  pay-ore  at  250  feet,  when 
it  was  intended  to  erect  steam  hoisting-machinery  and  a  40-stamp  mill, 
with  all  the  modern  improvements.  Substantial  buildings  are  already 
atthemine.  ,,     ,^ 

The  Parkinson  claim,  adjoining  this  on  the  west,  and  owned  by  Messrs. 
"VVhitlatch,  McClure  &  Argyle,  has  been  but  little  worked  during  the 
vear  probably  on  account  of  a  prospective  sale,  for  which  Mr.  Whit- 
iatch  has  been  negotiating  in  England,  it  is  said,  with  John  Taylor  & 
Sons.  One  run  of  ore,  made  iu  the  fall,  yielded  $25  per  ton.  The  mine 
is  regarded  as  a  very  good  one,  and  I  presume  active  operations  were 
resumed  in  January.  , 

The  Park  lode  is  about  half  a  mile  further  west,  and  is  either  the  same 
or  a  parallel  Assure.  South  and  east  of  the  Pack  lode  is  the  Evelyn, 
owned  by  Messrs.  Oartrigbt  &  Harvey.  This  mine  was  discovered  more 
than  a  year  ago,  and  has  been  considerably  worked  m  a  somewhat  irreg- 
ular way.  The  vein  varies  in  width  from  IJ  to  6  feet,  stnkes  appar- 
entlv  northwesterly,  and  dips  35°  northeast.  Upwards  of  5,000  tons  of 
ore  have  been  extracted  and  worked  in  tbe  Diamond  City  Mill  (ten 
stamps)  in  Grizzly  Gulch,  yielding  from  $15  to  $22  per  ton.  As  no  blast- 
ing is  required,  the  cost  of  extraction  has  so  far  been  very  low.  It  is  re- 
ported as  not  exceeding  $1.50  per  ton. 
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Collecting  the  foregoing  statements  as  to  the  TJnionville  district,  we 
may  estimate  its  production  dariog  1871  as  follows : 

Mine.  Tons.       Dstlmatod  yield. 

Hendrie 2,000  $40,000 

IXL 4,000  100,000 

National 4,000  80,000 

Columbia 7,000  200,000 

Evelyn 5,000  SO,(m 

Owjhee,  Parkinson,  and  othetveina 800  20,000 

Total  product,.. .i 22,800  530,000 

Last  Chance  Quick. — The  wordings  in  this  gulch,  half  a  mile  below 
Helena,  on  the  so-called  ancient  or  red-gravel  channel,  were  mentioned 
at  length  in  my  report  of  1870,  (p.  283.)  To  that  account  I  will  add  but 
a  few  remarks,  based  on  later  personal  observation.  This  red  gravel, 
■which  is  found  underlying  the  cement  or  false  bed-rock  of  the  gulch,  is 
supposed  to  be  an  older  gulch,  running  east  and  west,  or  nearly  at 
right  angles  across  Last  Chance.  It  is  35  to  45  feet  in  thickness,  and 
extends  800  feet  along  Last  Chance  Gulch.  The  theory  that  it  is  a  pot- 
hole or  basin  in  the  bottom  of  that  gulch,  filled  with  anriferous  material 
while  the  stream  flowed  over  it,  is  disproved,  first,  by  the  color  of  the 
gravel,  which  is  red  granite,  with  large  boulders,  while  that  of  the 
overlying  channel  is  gray  limestone ;  secondly,  by  the  abundance  of 
water,  invariably  struck  by  sinking  the  red  gravel,  which  indicates  that 
it  is,  itself,  a  water-course ;  thirdly,  by  the  tracing  of  the  red  gravel  by 
shafts  west  of  the  present  gulch.  The  long  drain-tunnel,  intended  to 
strike  the  extension  of  this  deposit,  is  proceeding  slowly,  for  lack  of 
capital.  The  most  westerly  shai^  which  has  struck  the  red  gravel,  to 
my  knowledge,  is  that  of  Colonel  Keeler,  two  miles  from  the  gulch.  Mean- 
while the  800  feet  width  of  the  claims  in  Last  Chance  (which,  it  should 
be  remembered,  are  locatetl,  as  npon  that  gulch,  without  reference  to 
any  theory  of  a  cross-channel}  has  been  rapidly  exploited.  The  present 
owners  of  the  upper  claim  (200  feet)  are  Taylor,  Eumsey  &  Co.j  of  the 
second,  Mr.  Williams ;  while  the  two  lower  {tlaims  were  purchased  last 
summer  by  a  Chinese  Company,  whose  rights,  it  appears  to  me,  under 
present  territorial  laws,  must  be  held  by  precarious  tenure.  The  legis- 
lature of  Montana  is  reported  to  have  passed  a  bill  prohibiting  aliens 
from  acquiring  or  maintaining  any  titles.  Whether  this  sort  of  law  is 
constitutional  or  not,  it  is  certainly  destructive  of  the  interests  of  the 
community,  as  may  be  shown  in  numerous  instances  where  the  Chinese 
have  purchased,  for  cash,  claims  which  white  men  could  no  longer  af- 
ford to  work,  and  have  proceeded  to  make  them  productive,  at  a  smaller 
profit  to  themselves  than  to  the  Territory.  Besides  being  bad  policy, 
this  course  toward  the  Chinese  is  rank  dishonesty.  The  men  who  are 
glad  enough  to  sell  their  old  and  worn-out  diggings  to  these  patient  and 
frugal  strangers  join  in  the  cry  that  the  Chinese  will  overrun  the  land,' 
and  propose  to  eject  them  from  the  property  they  have  paid  for.  It 
eeems  to  me  there  is  no  harm  to  society  in  that  kind  of  usurpation  of 
soil  which  consists  in  buying  it  and  paying  for  it ;  and,  at  all  events, 
those  who,  by  virtue  of  laws  of  their  own  manufacture,  excluding  for- 
eigners from  rights  of  original  location,  get  the  land  in  the  beginning 
for  nothing,  and  then,  after  having  skimmed  it  of  its  richest  treasure,  sell 
it  at  their  own  price,  and  pocket  the  money  of  the  purchaser,  are  no 
better  than  highway  robbers,  if  they  conspire  thereafter  against  the 
title  they  have  transferred. 

I  must  candidly  say,  however,  that  while  the  legislation  of  Montana 
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is  outrageous,  and  there  is  a  great  deal  of  silly  and  wicked  talk  of  the 
saute  tone  among  certain  classes  of  the  population,  I  have  heard  of  only 
two  or  three  cases  of  actually  perpetrated  injustice.  Practically  the 
Chinese  have  not  been  persecuted  with  violence,  nor  directly  robbed,  ex- 
cept in  a  few  instances.  But  there  is  certainly  danger,  under  the  recent 
law  I  have  mentioned,  that  they  will  suffer  serious  wrongs.  It  is  indeed 
■  a  ludicrous  illustration  of  human  stupidity— a  Territory  full  of  whites, 
every  man  of  whom  owns  mining  ground  which  he  is  anxious  to  sell,  de- 
liberately destroying  their  own  market  by  excluding  all  the  purchasers , 
of  second-class  ground.  In  every  enlightened  community  the  producer 
takes  pains  to  find  consumers  for  his  refuse  and  otherwise  worthless 
material ;  in  Montana  three  thousand  men,  whose  ambition  is  to  save 
money  and  buy  cast-off  claims— the  refiise  of  wasteful  white  mining--- 
are  considered  as  interlopers,  and  kicked  out  of  doors.  One  thought  is 
calculated,  however,  to  provoke  anger  rather  than  laughter,  namely, 
that  the  ignorant  and  narrow-minded  authors  of  this  folly  themselves 
have  no  rights  to  the  mines  except  such  as  the  ITnited  States  has  gen- 
erously granted  them,  in  consideration  of  the  benefit  to  the  whole  coun- 
try from  the  proper-  development  of  its  resources.  They  are  wasting 
the  bounty  of  the  people,  and  attempting  to  exclude  from  its  benefits 
those  who  would  economically  utilize  what  they  squander. 

To  return  to  the  claims  in  Last  Chance  Gulch.  The  red  gra,vel  in 
Thompson's  claim  has  panned,  from  the  best  layer  or  streak,  as  high  as 
50  cents  to  61  per  pan.  In  the  WiUiams  claim  20  cents  is  high.  Agreat 
deal  of  stuff  in  both  claims  has  much  less  value,  as  the  material  is  spot- 
ted and  streaked  with  strata  of  varying  value.  But  the  work  would 
doubtless  continue  to  be  profitable  for  a  long  time  had  not  the  cost  of 
deail  work  been  progressively  and  enormously  increased  by  the  system 
of  extraction  adopted.  Of  course  there  would  in  any  event  be  much 
expense  involved  in  stripping  the  bed  and  pumping  out  the  water.  But 
all  this  has  been,  I  think,  more  than  doubled  by  the  lack  of  forethought 
in  the  disposition  of  tailings  and  boulders,  which  have  been  heaped 
mountain-high  on  the  top  of  ground  which  was  afterward  to  be  worked. 
Hence  the  removal  of  thousands  of  tons  of  this  waste  material  has  be- 
come necessary,  sometimes  twice  over;  and  there  is  a  considerable 
amount  of  ground  (as,  for  instance,  the  east  side  of  the  Williams  claim) 
which  might  be  profitably  worked  but  for  the  vast  heaps  piled  upon  it, 
and  which -will  perhaps  never  be  attacked,  in  consequence  of  these  a^ 
cumulated  artificial  hinderances,  causing  extra  trouble  and  cost  beyond 
the  expected  gain.  A  description  of  the  method  of  extraction  here  pur- 
sued is  given  in  my  report  of  1870.  A  wooden  t«wer  is  erected  in  the 
gulch  or  on  the  bank,  and  the  gravel  is  hoisted  by  steam  upon  inclined 
planes  to  the  top  of  it,  then  dumped  into  the  sluice-boxes  and  washed 
over  the  riffles.  The  inclined  planes  radiate  to  different  parts  of  the 
claim,  and  can  beeasily  moved,  to  suit  the  convenienceofworking,  with- 
out disturbance  to  the  hoisting-machinery  in  the  tower.  The  dump  of 
boulders,  strippings,  (overlying  cement,  sand,  &c,,)  and  taihngs  (gravel 
from  the  slnices)  accumulates  around  the  tower,  causing  the  permanent 
evil  already  alluded  to, 

For  an  enumeration  and  description  of  other  gulches  lu  Lewis^  and 
Clarke  County  I  refer  to  my  former  reports,  the  statements  of  which  I 
do  not  wish  to  repeat,  while"^  at  the  same  time  I  have  not  heard  of  new- 
er remarkable  developments  in  the  county  during  the  year  past. 

Cedar  Platm  or  Madersburgh  district.— This  is  one  of  the  most  active 
and  promising  gold-quartz  mining  districts  in  Montana.  The  impor- 
tance of  its  placer  mines  (gulch  and  hill  diggings)  has  never  been  very 


.^vGoogle 


294     MINING   STATISTICS   WEST    OF   THE    ROCKY   MOUNTAINS. 

preat,  tlioagb  a  limited  number  of  men  still  find  profitable  occiii»ation 
iu  tbat  business  withiD  tlie  district.  Eaderabnrgli  is  situated  flfty-fivR 
miles  from  Helena,  oa  tlie  road  to  Bozeman.  The  mines  are  in  the  hills 
west  of  tbe  town,  in  what  used  to  be  called  Cedar  Plains  district.  The 
principal  discoveries  were  made  »s  long  ago  as  1866,  and  the  veins  bare 
been  develoiied  mostly  without  capital — a  circumstance  which  is  highly 
creditable  to  tbe  energy  and  peraeverance  of  the  owners.  It  would 
scarcely  have  beeu  practicable,  but  for  the  decomposed  nature  of  the 
vein-material  above  the  drainage  line,  and  the  freedom  with  which  it 
can  he  amalgamated  in  mil). 

The  successful  operations  of  quartz  mining  have  doubled  the  popula- 
tion of  the  district  within  the  year.  The  inhabitants  now  number  six 
hundred,  about  one  hundred  and  fifty  of  whom  reside  at  Keatiugville, 
a  camp  near  the  mines,  which  dates  its  existence  from  the  soriue  of 
1871. 


The  Keating  lode  is  perhaps  the  most  celebrated.  The  above  dia.grara 
sufficiently  shows  the  workings.  The  course  is  north  10^  west,  except 
for  125  feet,  beginning  75  feet  north  of  the  whim-shaft,  doring  which  it 
courses  north  60°  west ;  bat  at  200  feet  from  the  shaft  resumes  its  usual 
strike.  The  dip  varies  from  65°  west  to  vertical.  The  average  width 
of  the  vein  where  it  is  worked  is  20  inches.  At  C  a  branch  of  ore 
shoots  off  to  the  southeast  and  east,  which  has  been  supposed  to  be  the 
left-hand  lode  mentioned  below.  At  G  G-  the  vein  is  good,  at  P  P  it 
is  pinched.  The  yield  of  the  ore  is  reported  at  §20  per  ton.  This  lode 
was  discovered,  in  1866,  by  John  Keating  and  David  Blacker,  its  pres- 
ent owners,  and  worked  with  arrastras  tit!  the  spring  of  1870,  when  the 
Postlewait  Mill  was  purchased,  and  has  been  running  with  fifteen 
stamps  almost  constantly  since  June,  of  that  year.  The  stamps  weigh 
about  680  pounds,  and  drop  8  inches  60  times  per-  minute.  Capacity 
20  tons  per  day;  efficiency,  ~|^ij^^-i.72  tons  daily  per  horse-power 
developed.  This  high  efficiency  is  due  to  the  softness  of  the  quartz. 
The  mill  has  a  low  battery,  with  amalgamated  plates  inside  and  out, 
and  one  arrastra  for  the  tailings  from  tho  settler.  It  is  run  by  steam, 
and  was  built  in  Burlington,  Iowa.  The  yield  of  the  ore  may  be  roughly 
estimated  at  $20  per  ton,  and  the  production  of  the  mill  at  $10,000  per 
month.  The  country-rock  of  this  mine  is  an  altered  magnesian-argilla- 
ceous  rock;  the  vein  itself  is  decomposeil,  quartzose-ferruginous  mat- 
ter, running  into  sulphurets  in  depth. 

Near  the  Keating  lode,  but  coursing  north  80°  west,  and  dipping  65'^ 
south,  is  the  Left-hand,  at  one  time  supposed  to  be  a  spur  of  the  Keat- 
ing, but  now  held  as  a  separate  crossing  vein.  Its  course  cuts  the  Keat- 
ing near  the  point  C  in  the  diagram.  This  vein  had  been  opened,  at  the 
time  of  my  visit  in  August,  by  two  shafts,  respectively  30  and  35  feet 
deep,  and  a  level  125  feet  long  between  them.    Its  average  width  was 
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20  inches  widening  in  places  to  3  feet.  The  ore  Ms  deoomposcil  and 
partially  'indurated'  iioioxide.    The  last  ran  of  the  rock  had  yielded 

*  B  Jfntomation  dated  in  December,  I  learn  that  the  '"^^ '»  ™A«f. '» 
tie  depth  of  50  feet,  and  that  the  main  shaft  is  down  130  feet,  showing 
a  2  foot  ™ln  of  rich'ore.  The  aggregate  yield  of  the  "■'"<>  tj'^f  "^ 
is  given  at  600  tons,  and  the  awrage  yield  at  »,!*'«  »™'?~,,P?;'»r' 
nr  «2'>  000  in  all.  The  main  shall  wBI  be  sunk  to  160  feet,  arid  levels 
?[,n  ttZt  dep  h  for  regalar  extraction.  The  work  done  hitherto, 
EEoiigh  temPO"^'?  prontable,  has  been  Bcarcely  .■"""'•If  »•  /«» 
shafts  within  a  hnndred  ttiet,  two  levels  in  a  depth  of  60  feet,  and  the 
Sle™n  "gouged  ont,»  leaving  an  emptycrevice  is  the  appearance 
rf  the  mine  in  its  first  stage.  The  great  promise  of  this  P^P»rty  y  1' 
SertainS  justify  more  systematic  work.  Indeed,  operations  won  d 
Sab  y  have  been  more  regular  from  the  beginning,  but  tor  the  l.tl- 
gatton  which  rendered  it  desirable,  on  the  one  hand,  to  develop  the 
todependent  character  of  the  vein  as  soon  as  P"""?;.,^ "^  °° '5' "SjtJ 
hand,  to  get  as  much  money  out  of  it  as  possible,  while  its  title 

"Se''ave?age$k  for  the  first  25  feet  in  depth  is  said  to  have  been 
S31  from  one  shaft  and  $35  from  the  other.  It  has  been  worked  m  the 
lamSeMiuTa  steam  custom-mill  with  twelve  stamps,  600  pounds  drop- 
pfnTs  to  l2  inches,  and  at  the  time  of  my  visit,  when  very  soft  rock 
was  being  worked,  only  34  times  per  minute.  On  hard  quart^  it  is  said 
to  run  af  S  drops.  This  very  soft  material  was  fiom  the  Allen  mine, 
isee  below  1  and  Uie  capacity  at  the  rate  given  was  10  to  12  tons  dailj , 
£  an  efflciSy  of  2  tons  per  horsepower  daily.  The  Left-hand  lode  is 
said  to  keep  one  arrastra  also  running.  Messrs  Clancy  and  Mvis,  the 
owners  of  this  mine,  have  three  other  partially  developwl  lodes,  the 
GeSS  Washburn,  'dou  Juan,  and  Morning  Star,  ol  which  the  first 
ra-omises  to  be  very  rich,  according  to  the  indications  of  60  tons  of  ore 
StoeS  from  a  10-foot'shaft,  which  yielded  «16  to  $22  per  ton. 

Se  Don  Juan  is  said  to  have  a  2-foot  crevice  of  dark  ores  ricld- 
ing  $20  to  $30  per  ton.  The  Morning  Star  has  been  opened  to  the 
depth  of  40  feet,  shows  an  18-inch  crevice,  and  prospects  well.  Other 
lodes  rtrthv  of  mention  are  the  Pennsylvania,  discovered  September, 
1871  2*0°  crevice,  dark  ore,  «16  to  $20  per  on  i  the  Northeas  , 
discovered  January,  1871,  crevice  2i  feet,  ore  yellow  much  free  gold, 
Suer  ton-  the  Eioa,  (f'erguson.  Genu  and  Smith,)  one  foot,  decom- 
SsedyeHow  ore,  prospecting  well,  traceable  tor  2,000  feet;  and  the 
Sden  Treasure,  (A.  Campbell,)  2-lbot  crevice,  dark  yellow  ore,  free 

""Mi"  KeaSSg  and  Blacker,  the  owners  of  the  Keating  lode,  pos- 
scS  also  thf  Ohio  and  Leviathai.  These  are  situated  near  the  Keating 
Mill  about  half  a  mile  up  the  gulch,  above  a  little  s^aoment  called 
Keatingvuie,  two  or  thre'e  miles  from  Eadersburgh.  The  Ohio  courts 
north  38=  wist,  and  dips  77=  southwest.  The  average  width  is  4  feet, 
?n  the  bottom  of  the  shaft  6  feet,  (but  here  it  has  passed  into  sulphnrets, 
which  aS  not  at  present  worked.)  The  ore  is  decomposed  and  /errn- 
Sonsintheiippei  levels,  and  carries  calc-sparmflnecrystals-ncircum. 
stamewhtehl  did  not  I'lotice  elsewhere.  The  walls  are  white  decom- 
stance  wuit-u  i.  uiu ^    „,,„^„  „„.!  .imbnblv  oreenstone  below.    The 


rosed  argillaceous  rook  above,  and  probably  greenstone  below.  The 
?e?ncro!S  out  boldly  in  a  bM  by  the  side  of  the  road  opposiM  the  mill. 
It  has  teen  opened  with  a  drift  ftom  the  road,  60  feet  nor  hwest  and 
be,  ond  this  on  the  top  of  the  hill  a  shaft  35  feet  deep,  showing  a  hand, 
some  8-foot  lode.    uS  sloping  has  been  done  at  thispomt.    On  the 
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eoutheast  side  of  tlie  road  a  shaft  is  down  180  feet,  (August,  1871.)  and 
a  drift  has  been  run  150  feet  southeast  and  40  feet  northwest,  at  the 
depth  of  75  feet,  tcom  which  the  vein  has  been  stoi>ed  out.  to  the  sur- 
face. The  bottom  of  the  whim-shaft  is  in  sulpburets.  So  is  the  bottom 
of  a  shaft  at  the  mouth  of  the  tunnel-drift  lirst  alluded  to.  This  latter 
shaft  is  65  feet  deep,  but  its  month  lies  30  feet  lower  than  that  of  the 
whim-shaft.  The  Ohio  ore  has  averaged,  according  to  Mr.  Keating, 
$25  per  ton.  There  seems  to  be  still  a  good  deal  of  the  decomposed 
ore  accessible:  but,  sooner  or  later,  this  mine,  and  all  others  in  the 
Eadersburgh  district,  will  have  to  face  the  snlphurets  in  depth.  At 
present,  these  are  universally  avoided.  There  are  no  facilities  for 
working  them,  and  I  could  not  even  learn  that  they  had  ever  been 
assayed  or  tested  in  any  way  for  gold. 

The  Leopard  lode  has  a  1-foot  crevice  of  dark-brown  ore,  shown  in  a 
20-foot  shaft.  It  prospects  wcJi.  The  Twilight  is  2  feet  wide,  yielding 
a  light  yellow  ore.  It  has  been  developed  to  the  depth  of  CO  feet,  was 
very  rich  near  the  surfaee_,  but  is  not  now  worked.  ' 

The  Iron-Clad  lode,  giving  its  name  to  a  small  settlement  of  a  dozen 
houses,  is  situated  in  the  foot-hills,  about  two  miles  west  of  Eaders- 
burgh. 


Pioffle  oi^WocMnes  on  iii«  iTOTiclnaVeia.Eaderstmrg,  Moniaaa, 


The  course  is  south  10°  east,  and  the  dip,  taken  at  the  mouth  of  the 
whim-shaft,  about  70°  west;  below,  C7o  north.  The  average  width  is  34 
feet.  The  country-rock  is  magnesian,  (talcose  slate!)  and  the  vein  fol- 
lows apparently  its  dip  and  course.  The  ore  is  bluish-gray  quartz,  con- 
taming  disseminated  sulpburets;  in  the  npper  levels,  ferruginous  de- 
composed quartz.  The  sulphuret  zone  in  this  vein  begins  about  40  teet 
from  the  bottom  of  the  present  workings.  Very  little  of  the  gold  in  the 
sulphureta  is  saved  in  the  mill ;  but  the  tailmgs  have  been  saved  ior 
future  treatment.  At  the  time  of  my  visit,  a  6-8tamp  water-power  mill 
at  Hot  Spring  was  at  work  on  the  Nave  ore,  and  the  Sample  MiU  has 
treated  some  of  Hallbeck's  ore.  The  larger  part  of  the  quartz  extracted 
remains  for  the  present  on  the  dumps.  The  owners  contemplate  the 
erection  of  a  new  mill  in  the  spring.  The  vein  has  been  superficially 
traced  for  3,000  feet  The  discovery  was  made  in  1866  by  John  Spears 
but  the  greater  part  of  the  lode  is  held  by  other  parties,  of  which  the 
most  prominent  are :  Charles  G.  Hallbeck,  Discovery,  200  feet ;  Jacob 
Na\:e,  No.  1  south,  1,000  feet ;  J.  F.  Allen,  No.  1  north,  206  feet.  The 
diagram  shows  Nave's  and  Hallbeck's  workings.  At  each  of  the  two 
shafts  shown  there  is  a  horse-whim.     Water  is  raised  in  barrels, 


T>Xj005le 


CONDITION   OF   MINING   INDUSTRY — ^MONTANA.  ■  Z'd  i 

amountiug,  in  August,  on  Nave's  claim,  to  20  barrels,  at  33  gallons,  or 
660  gallons  daily.    Tlie  vield  of  the  quartz  is  $20  to  $25  per  tou. 

The  depth  of  workings  on  the  Iron-Olad,  according  to  my  latest  ad- 
vices,  (December,)  mas:  130  feet  in  Wave's  claim,  No.  1  south ;  180  feet, 
in  Hallbeck's  Discovery  claim ;  188  feet  in  Allen's  claim,  No.  1  north 
DOW  owned  by  Terrill  and  Merritt  j  and  in  the  Allen  shalt  itself,  201 

The  Mammoth,  owned  by  Cleaveland  and  Naves,  has  a  4-foot  crev- 
ice of  dark-brown  ore,  yielding  $14.80  per  ton.  Depth  of  working,  30 
feet.  The  Eobert  E.  Lee  has  a  shaft  60  feet  deep ;  is  from  four  inches 
io  one  foot  wide,  and  yields  light-yeUowish,  soft  ore,  miUing  $40  to  $90 
per  tou.  n  .     .  1. 

The  Vanderbilt,  owned  by  Kerwin  and  Baier,  is  developed  to  the 
depth  of  60  feet,  showing  a  12  to  14-inch  crevice,  with  brown  quartz, 
carrying  some  visible  free  gold.    Thirty-five  tons  milled  $15  per  tou. 


TioSJe  orthe  Anenillno,  liadersDvu^,  Monlaimi 


The  Allen  lode,  about  half  a  mile  east  of  the  Iron-Clad,  was  discovered 
bv  Mr  J.  y.  Allen,  who  owns  800  feet  of  it.  The  diagram  shows  bis 
workings  up  to  August  5,  1871.  All  these  were  accomplished  in 
two  months,  the  vein  being  remarkably  soft,  and  the  walls,  especially 
the  hanging-wall,  good.  ITiere  are  thin  clay  partings  and  no  slides 
of  rock.  Only  two  blasts  had  been  found  necessary  in  the  drifts.  The 
course  of  the  vein  is  north  28°  east,  and  the  dip  70°  northwest  for  the 
first  30  feet,  and  65^  below.  The  width  Is,  at  northeast  end  of  lower 
drift  4  feet  8  inches ;  between  air-shaft  (A)  and  whim-shaft  (W)  above 
lower  drift,  3  feet:  at  bottom  of  whim-shaft,  3  feet ;  average  width,  3 
ieet  The  whim-shaft  is  270  feet  northeast  of  the  Discovery.  The  vein 
carries  sulphurets,  no  doubt,  in  depth,  but  they  are  not  yet  reached, 
and  the  ore  resembles  that  of  the  Iron-Clad  above  the  sulphuret  zone. 
The  amount  of  quartz  extracted  up  to  August  was  300  or  400  tons.  The 
last  run  of  80  tons  in  the  Sample  Mill  yielded  $13.55  per  ton.  It  is  sup- 
posed that  the  softness  of  the  material  caused  a  loss  of  gold.  This  mine 
was  iu  October  under  negotiation  for  sale  to  a  New  York  coatpany  at 
$27  500,  cash,  for  800  feet.  The  owner  proposed  erecting  a  mill  imme- 
diately whether  the  sale  should  be  effected  or  not.  The  width  of  the 
ledge,  and  the  cheapness  and  ease  of  extracting  the  rock,  render  ifc  a 

The  Congress  lode  (A.  Campbell  &  Co.)  has  a  2-foot  crevice  of  dark- 
brown  ore,  assaying  $57  in  silver  and  $45  in  gold,  per  ton.  Depth  of 
workings,  33  feet.  Tlie  John  Spear  lode,  developed  to  the  depth  of  20 
feet  shows  a  3-foot  crevice,  carrying  much  galena,  and  assaying  $00  in 
silver  and  $11  in  gold,  per  ton.  The  Live  Yankee,. Moore  Campbell, 
and  a  number  of  other  promising  outcrops,  have  been  but  slightly  pros- 
pected. 
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South  of  Cedar  Plains  district,  high  up  in  the  mountain-range  sepa- 
rating Orow  Creek  fromNorthBoulder,large  quantities  of  galena  "float- 
rock"  have  been  found,  and  it  is  expected  that  rich  silver-bearing  lodes 
■will  be  discovered  in  that  neighborhood  during  this  year.  Indeed,  some ' 
lodes  of  galena  have  already  been  found  which  assay  $00  silver  per 
ton. 

The  facilities  for  the  reduction  of  ores  have  increased  with  a  rapidity 
almost  but  not  quite  equal  to  the  progress  of  extraction  in  this  district. 
The  following  mills  were  in  operation  in  December  : 

Keating  and  Slacker's,  fifteen  stami)s,  steam,  cost  $20,000;  Davis 
Mill,  twelve  stamps,  steam,  cost  $13,000;  AUen's  Mill,  six  stamps* 
steam ;  How  &  Wood's  arrastra,  with  two  stamps ;  and  Save  Brothers' 
Millj  five  stamps  and  arrastra,  water-power.  The  combined  capacity  of 
this  machinery  is  sufficient  to  crush  56  tons  of  quartz  every  twenty- 
foot  hours.  The  product  for  the  year  1871  was  about  $200,000,  one- 
half  of  which  was  from  ores  of  the  Ohio  and  Keating  lodes,  crushed  in 
the  Keating  and  Blacker  Mill. 

The  placer  mines  of  this  district  have  yielded  well  during  the 
past  year,  and  some  new  and  very  remunerative  discoveries  have  been 
made.  Mr.  Thoippson  discovered  a  lower  channel  on  Keating  Gulch 
which  yiefded  $5,000  in  one  week,  with  only  five  workmen  employed, 
and  which  is  by  no  means  yet  exhausted.  The  same  channel  was  after- 
ward struck  at  a  depth  of  60  feet,  about  1,000  feet  below  Thompson's 
claim;  and  it  is  not  improbable  that  it  may  extend  along  Keating 
Gulch  a  distance  of  two  or  three  miles,  in  which  event  this  district  will 
receive  a  new  impulse  to  its  prosperity.  In  Mountain  Gulch  a  deep 
channel  was  recently  discovered  on  Mr.  Harvey's  daim,  which  proved 
to  be  very  rich,  and  from  which  145  ounces  of  gold  were  taken  during 
the  ffew  days  which  it  was  worked  before  cold  weather  put  a  stop  to 
mining  operations.  This  discovery  will  probably  lead  to  the  develop- 
ment of  a  very  extensive  gold  deposit  underlying  the  false  bed-rock 
upon  which  the  gulch  has  been  hitherto  worked.  The  yield  of  the 
placer  mines  during  the  past  season  has  been  not  less  than  $50,000. 

The  ditches,  three  in  number,  which  provide  the  water  for  the  work- 
ing of  these  placer  mines,  are  owned  by  Mr.  Qniun.  Their  combined 
length  is  about  twenty  miles,  and  the  cost  of  their  construction  was 
about  $30,000.  Water  will  be  supplied  in  future  at  such  rates  as  will 
justify  the  working  of  very  extensive  deposits  which  have  heretofore 
lain  idle. 

We  have  already  seen  that  the  yield  of  this  district,  which  is  only 
about  three  miles  square,  was,  during  tho  year  1871,  $250,000.  The  ju- 
dications are  that  these  figures  will  be  increased  to  $500,000  during  the 
current  year. 

Indiam  Creek  district — About  eight  miles  north  of  Cedar  Plains  dis- 
trict, and  situated  among  the  foot-hills  of  the  Crow  Creek  Mountains, 
is  iDdiau  Creek  mining  district,  supporting  the  towns  of  Haiut  Louis 
and  Springville,  located  respectively  iu  the  upper  and  lower  portions 
of  the  mines. 

The  placer  mines  of  this  section  were  discovered  in  1866,  since  which 
time  they  have  been  worked  to  only  a  moderate  extent  on  account  of 
scarcity  of  water.  Indian  Creek  is  worked  for  a  distance  of  about  four 
miles,  gives  employment,  while  water  lasts,  to  about  one  hundred  men, 
and  pays  about  $7  per  day  to  the  hand.  The  aggregate  length  of 
water-ditches  is  fifteen  miles.  The  yield  of  gold  for  the  year  1871  was  in 
the  neighborhood  of  $50,000,  Some  rich  bars  in  this  district  have  paid 
from  $20  to  $60  per  day  to  the  hand. 
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Among  the  quartz  mines  are  the  following: 

The  Diamond  Ledge  is  13  to  15  feet  in  width,  and  is  sunt  upon  to 
the  depth  of  95  feet.  It  yields  a  decomposed  reddish  quartz,  40  tous  of 
■which,  worked  in  an  arrastra,  paid  $10.25  per  ton.  It  has  the  appeaiauce 
of  being  a  "  chimney;"  is  owned  by  Messrs.  Lewis  &  Eeece,  of  Pitts- 
burgh, Pennsylvania.  Blacksmith  Ledge,  2  to  4feet  wide, reddish-quartz, 
in  a  line  with  the  Diamond  Ledge,  and  perhaps  a  continuation  of  the 
latter:  has  a  shaft  75  feet  deep,  and  is  actively  worked  by  it^ 
owners,  Messrs.  Poster,  Boss  &  Co.  Jaw-Bone  Ledge,  4  to  5  feet  widti; 
well-delined  crevice,  producing  hard,  brown  quartz,  of  a  very  regular 
character,  showing  some  fine  free  gold.  Pifty  tons  in  an  arrastra  yielded 
$15  to  $33  per  ton.  Combined  length  of  shafts  and  levels,  250  feet.  Has 
been  worked  to  a  depth  of  60  feet.  Its  owners,  Messrs.  Kerwin,  Paschley 
&  Baier,  contemplate  the  erection  of  a  small  mill  at  an  early  day.  A 
number  of  other  ledges  in  this  district  prospect  well,  but  are  unde- 
veloped. ■  Both  this  district  and  that  of  Cedar  Plains  are  very  advan- 
tageously situated  on  the  main  stage-road  between  Helena  aud  Boze-  ■ 
man,  and  on  the  borders  of  one  of  the  most  productive  agricultural 
sections  of  Montana.  Their  supplies  of  merchandise  can  be  obtained 
from  Helena  in  from  one  to  two  days,  while  the  products  of  the  farm 
are  abundant  in  the  immedi^tfj' neighborhood. 
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CHAPTER  V. 

TTTAH. 

Duriug  the  past  year  the  miniDg  resources  of  this  Territory  haTe  been 
rapidly  brought  before  the  public,  and  the  influx  of  prospectors,  miners, 
and  speculators  has  beeu  very  great.  Capital,  too,  has,  in  many 
iiistanc«s,  found  its  way  into  mining  and  smelting  works;  but,  on  the 
whole,  it  may  be  asserted  tliat  few  miuing  regioua  have  in  so  siiort  a 
time  acquired  an  importance  like  that  of  Utali  with  the  aid  of  so  little 
capital. 

There  is  perhaps  not  so  much  excitement  in  Utah  as  there  has  been 
in  many  new  mining  districts  on  far  less  foundation ;  the  cause  being 
that  there  is  little  opportunity  for  persons  without  capital  to  engage  in 
large  and  profitable  enterprises.  But  the  owners  of  claims  hold  them 
at  enormous  figures,  a  sure  indication  that  the  thing  is  overdone,  what- 
ever may  be  the  actual  basis. 

Many  new  districts  have  been  organized  and  prospected  within  the 
past  year,  and  some  of  them  are  regularly  shipping  ore.  A  few  mines, 
and  among  these  especially  the  celebrated  "Emma,"  have,  thus  far, 
furnished  the  principal  basis  of  actual  business,  as  well  a-s  the  stimulus 
for  sanguine  operations.  .  The  advantages  of  this  Territory  as  a  mining 
field,  under  existing  circumstances,  it  is  true,  are  inviting. 

First  among  the  advantages  of  the  situation  must  be  reckoned  the 
presence  of  a  large  agricultural  population  in  the  Territory.  Utah  will 
not  have  to  import  food  to  supply  its  mining  population ;  and  this  se- 
cures reasonable  prices  of  supplies  and  abundance  of  labor.  The  stories 
told  about  the  cheapness  of  mining  labor  in  Utah  are,  however,  exag- 
gerated. The  Mormons  take  from  one  another  very  low  wages.  The 
standard  is  annually  fixed,  I  am  informed,  by  the  church  authorities  • 
and  I  believe  it  was  this  year  $1.50  per  day.  But  they  take  all  they  can 
get  from  Gentile  employers^  and,  moreover,  few  of  them  wQl  work  as 
mmers ;  so  the  wages  of  this  class  of  labor  are  $2.50  to  $3.50  per  day 
even  in  the  districts  nearest  to  Salt  Lake  City.  The  prices  paid  for 
hauling  ore,  on  the  other  hand,  are  very  reasonable,  considering  the 'dis- 
tances.   Most  of  the  teamsters  are  Mormons. 

Another  advantage  is  the  facility  of  railway  transportation  for  ore 
and  base  bullion  from  Salt  Lake  to  the  East  and  West.  In  this  respect 
it  is  true  the  miners  and  smelters  are  dependent  upon  the  railway  com- 
panies. During  the  summer  all  shipments  of  ore  were  paralvzed  by  a 
new  and  enhanced  schedule  of  freights.  Only  the  Emma  Company 
which  had  a  contract  with  the  railway,  at  low  rates,  (running  till  Sep- 
tember, I  believe,)  was  able  to  go  on.  The  rates  were  subsequently  re- 
duced, though  not  to  the  former  point.  They  were  then  $18  per  ton  for 
ore  and  $20  for  bullion,  from  Salt  Lake  to  Omaha.  But  aside  from  these 
fluctuations,  it  is  evident  that  without  the  railroads  tlie  mines  of  Utah 
would  not  have  been  successfully  developed.  Even  for  those  ores  which 
are  smelted  in  the  Territory  most  of  the  charcoal  is  brought  by  rail  from 
Truckee,  in  the  Sierra  Nevada,  (though  a  considerable  amount  is  burned 
in  the  Wasatch  Mountains,  and  in  pinon  districts  further  south.)  The 
Truckee  charcoal  can  be  had  in  large  quantities  at  25  cents  per  bushel; 
the  Utah  charcoal  costs  32  to  30  cents,  but  is  frequently  inferior  in  qual- 
ity, while  the  supply  is  precarious.    This  price  is  far  higher  than  it 
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should  be ;  bat  tbe  fact  is  that  the  cbarcoal-burners  here  will  abandon 
the  business  unless  they  can  make  as  much  money  as  others. 

Again,  the  character  of  the  ores  in  the  Utah  districts  is  such  that  they 
can  be  either  shipped  at  once  to  foreign  reduction-works,  or  smelted  into 
argentiferoiis  lead  on  the  spot,  and  shipped  in  that  form,  or,  finally,  both 
reduced  and  separated  in  the  Territory.  Some  of  the  mmes  m  the  west- 
ern range  furnish  millingores,  which  are  treated  by  the  AVashoe  system. 
The  majority,  however,  contain  galena,  caibonate  of  lead,  with  gangue 
of  ferruginous  dolomite  or  quarta  and  admixtures  of  antimony  and 
arsenic.  ,  ,.  .  ,,,.     , 

If  we  inquire,  however,  how  these  favorable  conditions  are  utihzed, 
we  find  much  to  criticise  Snd  lament.  The  metallurgical  industry  here 
is  conducted  in  a  sad^  careless  and  ignorant  manner.  There  a^e  now 
in  the  Territory  some  nineteen  or  twenty  furnaces,  mostly  small  8hal^ 
furnaces.  The  aggregate  production  in  July  was,  however,  only  about 
15  tons  of  base  bullion  daily— a  proof  that  the  furnaces  are  run  very 
irregularly,  as  an  inspection  of  the  works  also  eufaciently  shows.  Igno- 
rance of  the  nature  and  propertreatmentofthe  ores  is  one  reason.  The 
iurnaces  are  run  so  badly  that  salamanders  axe  of  frequent  occurrence. 
In  fact,  I  do  not  believe  the  average  campaign  exceeds  a  week. 

The  Messrs.  Eobbins,  aided  by  their  skillful  metallurgist,  Mr.  Buger, 
have  erected  excellent  works  for  the  treatment  of  galena-ores,  compris- 
ing a  large  reverberatory  roasting-fumace,  with  a  smelting-hearth  un- 
derneath. These  works  are  not  yet  fairly  in  operation ;  and  there  ap- 
pears to  be  some  difficulty  in  obtaining  a  regular  supply  of  the  kind  of 
ore  for  which  they  are  calculated,  not  so  much  because  there  is  a  lack 
of  galena  among  the  ores  produced,  as  because  the  miners  do  not  like  to 
sort  them  out,  and  prefer  to  mix  all  their  ores  together,  and  ship  them 
in  that  condition.  The  Eobbins  works  are,  moreover,  interesting,  as  the 
only  ones,  so  far  as  I  am  aware,  employing  the  coal  of  the  Green  Elver 
field  as  fuel.  Experience  thus  far  has  shown  that  the  coal  is  not  of  uni- 
form quality,  even  when  coming,  nominally  at  least,from  the  same  mine. 
The  best  of  it  wiU  probably  be  a  moderately  good  fuel  for  the  reverbera- 
tory processes.    The  shaft-fnmacea  employ  charcoal. 

The  loss  of  lead  and  silver  in  the  shaftfurnaces  is  very  great.  It  may 
almost  be  said  that  the  bullion  produced  is  not  richer  in  silver  than  the 
ore.  I  feel  sure  that  in  many  cases,  moreover^  half  the  lead  is  lost  in 
the  slag,  or  up  the  chimney.  The  astounding  ignorance  of  the  smelters 
may  be  illustrated  by  a  circumstance  which  I  personally  noticed.  At 
one  of  the  principal  works  I  saw  heaps  of  hematite-u-on  ore  and  of  lime- 
stone, which  I  found  were  brought  there  (the  hematite  at  a  cost  of  $17 
per  ton)  to  mix  with  the  silver-ores  and  make  a  "  slag."  As  the  ores  on 
the  Jloor  contained  plenty  of  iron,  and  more  than  plenty  of  lime,  it 
may  easily  he  understood  that  what  this  addition  really  made  was  not 
a  slag  but  a  salamander. 

Yet  in  spite  of  these  most  evident  losses,  the  smelting-works  m  gen- 
eral are  reported  as  paying  high  prices  for  ore— prices,  in  many  cases, 
which  would  exclude  the  possibility  of  profit,  even  under  good  manage- 
ment. The  only  explanation  I  can  offer  is,  either  that  the  proprietors  of 
tJie  furnaces  are  losing  money  without  knowing  it  (a  thing  which  may 
easily  occur  to  persons  inexperienced  in  the  smelting  business)  or  they 
are  running  the  furnaces  at  a  loss,  with  the  intention  of  selling  mines 
on  the  strength  of  alleged  favorable  results.  I  fear  that  in  many  in- 
stances the  latter  is  the  true  explanation.  Certain  it  is,  if  anything  m 
metallurgy  or  mathematics  is  certain,  that  the  smelting-works  now  m 
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operation  cannot  be  legitimately  making  money,  operated  as  tliey  are, 
and  paying  what  they  do  for  ores. 

One  great  obstacle  is  too  often  in  the  way  of  the  free  development  of 
the  best  mines  in  the  Territory.  -The  blighting  corse  of  litigation  rests 
upon  almost  every  good  mine  in  the  older  districts.  The  mining  laws 
are  vagae  aDd  bad,  and  the  Territory  is  infested  with  uuscrupiilons 
jumpers  and  black-mailers.  There  were,  in  the  summer,  at  least  three 
parties  fighting  over  the  Emma  mine ;  and  tbe  Emma  waa  by  no  means 
a  solitary  instance.  Lawsuits  were  springing  np  all  over  the  Territory— 
a  new  crop  of  mischief  from  tbe  indolence  and  neglect  of  the  Federal 
Government  with  regard  to  the  mining  law.  For  my  part  I  am  more 
and  more  thoroughly  convinced  that  the  men  to  whom  the  United  States 
IS  virtually  giving  away  its  mineral  lands  are  not  the  proper  persons  to 
regulate  tbe  tenure  of  their  titles.  One  would  scarcely  say  to  bis  best 
friend,  "  Here,  take  my  property  on  your  own  terms !"  and  tbe  i>euui- 
less.speeulators  in  mining  claims  can  least  of  all  be  trusted  to  make  the 
laws  definmg  their  own  rights.  In  my  opiniou  the  United  States  law, 
which  declares  all  citizens  entitled  to  mine  upon  the  public  domain, 
gives  tbem  no  right  to  any  dog-in-the-manger  titles.  The  object  of  the 
law  18  to  develop  the  mines,  not  to  help  a  few  individuals  lock  them  up 
and  demand  high  prices  for  them.  A  discoverer  has  the  right  to  occupy 
and  improve ;  this  is  properly  his  only  right  j  it  is  all  he  can  seU :  and 
until  the  mine  is  purchased  of  the  United  States  nobody  can  have  any 
rights  in  the  premises  which  abandonment  or  neglect  to  improve  does 
not  defeat.  In  Utah  there  were  many  mines  discovered  some  years  ago 
and  abandoned.  IIow  a"  second  crop  of  discoverers  bas  come,  and  the 
old  ones  have  returned  in  swarms  to  claim  their  "  rights," 

The  product  of  1871  in  gold  and  silver  may  be  estimated  as  follows : 

Express  shipments  of  gold $221  263 

Express  shipments  of  silver 13o'  175 

Ore  shipped  by  railroad,  10,806  tons,  at  $150 l  020'  000 

Base  bullion  by  railroad,  2,378  tons,  at  $175 310, 150 

Allowance  for  undervaluation  by  express 11  513 

2, 300, 000 
To  which  may  be  added  for  the  value  of  the  lead  contained 
in  ore  and  baliion _ 500, 000 

Giving  a  total  of 2, 800, 000 

The  shipments  of  ore  and  bullion  from  Salt  Lake  City  in  tbe  different 
months  were  as  follows : 

Ore,  tons.    BiilUon,  toos. 
1871 — Jamiaty  to  May  30 3  064  ggg 

J","e ;;;;;;    "jn^    '     loo 

^w-v 2,ei3  410 

A«g«8t 1  133  370 

September 554  493 

October 220  370 

November g34  ^ 

December ''.''..'.  •  440  'sin 


Total,. 


.  10,80G  2,373 


Mv.  E.  p.  Vining.  general  freight-agent  of  the  Union  Pacific  Eailroad, 
informs  me  that  8,880  tons  of  ore  and  2,185  tons  of  bullion  were  shipped 
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from  Utah  eastward  over  that  road  during  the  year.  This  would  leave 
for  ahipmenteover  the  Central  Padlie  Eailroad  westward  92(i  tons  of  ore 
and  193  tons  of  bullion. 

The  material  for  the  following  pages  has  been  furnished  by  notes  from 
Professor  Blake,  Mr.  Fabian,  Captain  Stover,  O.  Hahn,  Mr.  Heffernan, 
and  by  those  made  by  my  deputy,  Mr.  Eilers,  and  myself  during  our 
visits  to  the  different  districts  in  the  Territory. 

The  mining  distiiets  of  Utah  which  have  attracted  most  attfention 
during  the  year  are  in  the  region  east  and  south  of  Great  Salt  Lake. 
They  are  laid  oat  in  the  two  principal  ranges  of  the  Wasatch  Mount- 
ains, and  thu8  lie  in  two  longitudinal  belts,  one  on  the  east  of  the 
valley  of  the  Jordan,  the  other  on  the  west.  Commencing  near  Corinne, 
at  the  northern  and  eastern  end  of  the  lake,  the  districts  succeed  from 
north  to  south  in  nearly  the  following  order : 

Caclte  County. — Dry  Lake,  Logan,  Millville,  Mineral  Point. 
Box  Elder  County. — ^Willow  Creek. 

Morgan  County. — Weber,  traversed  by  the  Weber  Eiver  and  by  the 
Union  Pacific  E^Oiroad. 
Davis  Comity, — ^Farmington,  Centre ville. 

Salt  Ldke  County. — Hot  Spring,  New  El  Dorado,  Big  Cottonwood, 
Little  Cottonwood,  American  Fork,  Snake  Creek,  Uintah,  Silver  Fork. 
Utah  County. — East  Tintic,  Mount  Neho  or  Timmins,  Spanish  Fork. 
Tooele  County. — Tooele,  Stockton,  Ophir,  Lower  district,  Camp  Floyd, 
Osceola,  West  Tintic.  In  the  same,  or  Oquirrh,  range,  but  on  the 
eastern  slope,  are  the  West  Mountains,  or  Bingham  district,  facing  the 
Big  Cottonwood,  and  the  Little  Cottonwood  on  the  opposite  side  of  the 
valley.  Lake  Side  district  is  directly  west  of  Great  Salt  Lake.  The 
island  in  the  lake  is  known  as  Church  Island  district. 

The  geological  structure  5f  the  Wasatcih  Mountains  is  intricate  and 
interesting.  The  principal  range  east  of  Salt  Lake  has  a  broad  expo- 
sure of  gray  granite  rising  into  peaks  generally  whitened  by  snow.  This 
rock  is  fianked  on  the  east  by  an  immense  thickness  of  quartzite  and 
limestone  strata,  the  last  mentioned  generally  holding  the  lead  and  sil- 
ver-bearing veins.  In  these  rocks  Professor  Blake  obtained  numerous 
fossils,  principally  encrinites  and  one  species  of  Archime-des.  He  refers 
the  formation  to  the  Lower  Carboniferous  or  Devonian  period.  In  the 
upper  portion  of  the  principal  caiions  or  valleys,  catting  the  range 
transversely,  there  are  distinct  and  well-marked  traces  of  former  gla- 
ciers. At  the  head  of  Little  Cottonwood  CaOon  the  granite  is  worn  by 
glacial  action  into  smoothly  rounded  Summits — roches  7nontonnees — and 
part  way  down  the  valley  the  ancient  terminus  of  the  glacier  is  marked 
by  a  moraine  stretching  across  the  valley  ficom  side  to  side,  except 
■where  it  is  cut  through  by  the  existing  stream. 

In  the  higher  portions  of  the  Wasatch,  especially  east  of  Salt  Lake 
City,  in  the  valleys  of  the  Big  Cottonwood  and  the  Little  Cottonwood, 
there  is  an  abundant  supply  of  timber,  consisting  chiefly  of  fir,  pine,  and 
cedar.  The  quaking  ash  grows  in  great  luxuriance  along  the  streams 
lower  down. 

During  the  winter  snow  falls  in  great  quantity,  and  accnmidates  to  a 
depth  of  from  6  to  20  feet  or  more  in  some  places,  and  where  it  is  shel- 
tered from  the'  direct  rays  of  the  sun  it  remains  throngh  the  summer  or 
until  September  and  October.  The  melting  of  this  vast  accumuIatioQ 
of  snow  gives  a  constant  supply  of  pure  water,  and  forms  rapidly-flow- 
ing streams,  valuable  not  only  for  saw-mills  and  smelting-works  but  of 
far  greater  importance  for  the  irrigation  of  the  valley  lands.  Both  of 
the  Cottonwood  Creeks  are  thus  utilized,  and  are  two  of  the  most  impor* 
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taTit  sources  of  -water  for  the  irrigation  of  the  valley  near  Salt  Lake 
City. 

The  unrestrained  use  of  the  timber  by  the  miuers  and  the  Mormons 
IS  working  its  speedy  destruction.  It  is  not  only  cut  freely  for  the  mills, 
but  for  making  coal,  and  immense  quantities  are  annually  consumed  by 
forest-fires,  the  result  of  carelessness  or  neglect,  or  of  willful  determi- 
nation to  destroy.  It  is  abundant  now,  but  in  a  few  years  will  be  verj- 
scarce  and  valuable.  The  Mormons  have  for  many  y&rs  obtained  their 
supply  fiom  the  Big  Cottonwood,  and  it  is  said  that  the  iirst  discov- 
eries there  of  mineral  deposits  were  mad^  by  the  lumbermen. 

The  discovery  of  metalliferous  deposits  in  this  region,  inaugurating 
the  senes  of  discoveries  leading  to  the  formation  of  the  several  districts 
named,  may  be  said  to  date  back  to  the  year  1863.  The  first  silver-lead 
veins  were  found  in  the  Oquirrh  range,  in  Bingham  Oaflon,  and  in  the 
mountains  bordering  Kush  Valley.  In  October,  1862,  the  United  States 
volunteers  from  California,  underthe  commandof  General  Connor,  arrived 
in  Utah  and  established  the  post  known  as  Camp  Douglas.  Many  ex- 
perienced Califoniia  miners  werein  this  command,  and  naturally  enough 
took  every  favorable  opportunity  for  prospecting  the  hills  and  valleys 
of  that  vicinity.  In  the  fall  of  1863  Lieutenant  Weita  and  a  small  party 
discovered  the  ontcroppings  of  a  lode  in  Bingham  Canon,  and  from  that 
time  prospecting  was  energetically  prosecuted.  In  1864,  when  Company 
L  was  stationed  at  the  Government  reserve  in  Eush  Vallev,  many  lodes 
of  argentiferous  galena  were  found.  In  the  same  year  many  locations 
were  made  by  parties  of  persons  emigrating  from  the  Western  States  to 
California,  and  about  this  time  the  town  of  Stockton  was  laid  out.  The 
land  was  "  taken  up"  for  the  purpose  by  General  P.  E.  Connor,  J.  F. 
Eogers,  Joseph  Clark,  and  J.  J.  Johnson.  The  flrstmining  districtwas 
organized  in  December,  1863,  and  was  named  "  West  Mountain  Mining 
District."  It  embraced  the  whole  of  the  Oquirrh  range  of  mountains 
lying  west  of  Jordan  Valley.  At  a  meeting  of  the  miners,  held  June 
11, 1864,  this  large  district  was  subdivided,  the  eastern  slope  of  the 
mountains  retaining  the  name  of  "  West  Mountain  Mining  District,"  and 
the  western  slope  was  called  the  "  Ensh  Valley  Mining  District." 

Bmh  YalUy  dis(rie*.— In  the  years  1865  and  1866,  when  the  troops 
were  mustered  out  of  service,  a  great  many  men  turned  their  attention 
to  the  recently-located  veins,  and  Stockton  soon  grew  to  be  a  mining 
town  of  considerable  importance.  Aboutflftynew  buddings  wereerected, 
and  thetradein  supplies  for  the  minerswasvervbrisk,  though  the  costof 
every  artido  was  enormous.  Transportation  of  supplies  from  the  Mis- 
souri Biver  to  Salt  Lake  City  at  that  time  cost  25  cents  per  pound.  This 
heavy  expense  upon  all  tools,  together  with  the  great  ditterence  between 
gold  and  currency,  and  the  large  profit  asked  on  goods  by  the  traders, 
made  mining  a  very  costly  occupation  in  those  days.  A  shovel,  for  ex- 
ample, cost  $5;  steel,  $1.40  per  pound;  powder,  $1.50;  sugar,  $1.25  per 
pound;  coftee,  $1.50;  tea,  $4.50;  and  other  articles  in  proportion. 

In  the  year  1864  the  West  Jordan  Mining  Company  was  incorporated 
under  the  laws  of  California,  and  work  was  commenced  on  a  lode  of 
that  name  in  Bingham  Canon.  A  tunnel  was  run  into  the  hill  about  40 
feet.  The  work  was  continued  until  the  great  expense,  amounting  to 
$60  per  running  foot  of  tunnel,  caused  it  to  be  suspended. 

The  first  furnace  for  smelting  the  ores  was  built  by  General  Connor 
and  others,  associated  under  the  title  of  the  "  Pioneer  Company,"  at 
Stockton,  in  the  year  1864.  About  the  same  time  a  company,  called  the 
Eush  Valley  Smelting  Company,  was  formed  at  Camp  Douglas;  the 
stockholders  were  the  twenty  officers  then  stationed  there.    Other  fur- 
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nacea  were  built  soon  after  by  General  Connor  in  the  reverberatory  form. 
They  were  made  of  adobes  and  sandstone,  and  lasted  long  enough  to 
prove  that  the  ore  could  be  snccessfully  smelted,  but  also  that  the  ma- 
terials used  in  construction  were  not  suitable,  for  the  fnrnacee  soon 
burned  out  and  were  left  to  rnin.  There  were  three  of  these  furnaces 
of  large  size,  and  one  of  them  had  a  flue  150  feet  long.  The  ruins  of  these 
and  of  other  furnaces  are  still  to  be  seen,  deserted,  upon  the  hill-sides 
near  Stockton. 

Smaller  blast  or  draughtfumaees  were  built  by  each  of  the  following- 
named  parties,  Finnerty,  Japies,  Gibson,  Nichols,  Brain,  Warren,  and 
Davids,  and  all  smelted  more  or  less  of  the  ores.  The  first  cupola-fur- 
nace was  built  by  Mosheiraer,  Johnson  &  Co.,  but  for  want  of  sufBeient 
blast  did  not  work  very  successfully.  One  cupelling-fumace  was  built 
by  Stover  &  Weberling. 

In  18G5  the  Knickerbocker  and  Argenta  Mining  and  Smelting  Com- 
pany was  organized  in  New  York,  and  disbursed  $100,000  in  the  pur- 
chase of  claims,  machinery,  and  material  for  furnaces,  buildings,  &c. 
The  superintendents  were  Captain  C.  B.  Dahlgren,  Colonel  J,  G.  Cooper, 
and  J.  M.  Forbes.  This  company  suspended  operations  in  1866,  and 
their  property  was  sold  by  the  sheriff,  by  the  order  of  the  county  court,  to 
pay  the  indebtedness  of  the  concern.  This  large  expenditure  of  money, 
without  any  satisfactory  resnlt  or  profit,  was  inevitable  considering  the 
cost  of  all  materials  necessary  tocarryonsmclting-operations.  To  mine 
and  smelt  argentiferous  lead  ores  at  a  profit  was  simply  impossible  under 
those  conditions,  and  it  did  not  become  possible  to  conduct  this  busi- 
ness profitably  until,  by  the  construction  of  the  Pacific  Railroad,  supplies 
and  transportation  were  cheapened.  Since  the  completion  of  the  road 
these  old,  abandoned,  or  neglected  claims  and  furnaces  are  invested  with 
new  interest  and  valne. 

The  discovery  and  location  of  the  principal  lodes  of  this  district  were 
made  during  the  years  1864,  1805,  and  1866.  There  were  upward  of 
five  hundred  locations  recorded.  Not  more  than  forty  of  these  were  in 
what  is  now  called  the  Ophir  or  Bast  Canon  district.  The  first  dis- 
covery in  that  district  was  in  1864,  and  was  called  the  "  Subjugation." 
This  was  soon  followed  by  the  location  of  the  "  Wild  DeMrium,"  Saint 
Louis,  Mountain  Gem,  (with  extensions,)  Pollock'  ISL,  Metropolitan,  and 
others.  At  Stockton,  the  earliest  discoveries  were  named  the  Eureka, 
Quandary,  Potomac,  Great  Basin,  Great  Central,  Silver  King,  Last 
Chance,  iSew  York,  Silver  Queen,  Lady  Douglas,  Mineral  Hill. 

No  discoveries  of  any  importance  have  been  made  in  this  district 
north  of  Dry  Cailon  since  the  year  1866,  with  the  exception  of  a  few 
locations  made  at  Soldier  Canon  recently. 

The  Eush  Valley  district  was  divided,  in  July,  1870,  into  three  dis- 
tricts, the  north  end  being  named  the  Tooele,  and  the  part  taken  from 
the  south  end  of  the  original,  the  Ophir  district.  The  central  portion 
retained  the  name  of  Eush  Valley  district,  and  is  about  seven  miles 
square.  The  town  of  Stockton  is  beautifully  sitnated  upon  the  slope  of 
the  foot-hills  of  the  mountains,  facing  Eush  Valley  Lake,  a  sheet  of  water 
six  miles  long  and  three  miles  wide.  ,rrom  well-known  and  understood 
causes  this  district  has  not  attracted  as  much  attention  as  others  during 
the  general  enthusiasm  and  excitement  attending  the  discovery  and 
opening  of  mines  in  other  districts,  although  it  is  believed  that  many  of 
the  lodes  are  equal  in  value  to  some  of  the  best  in  the  Territory.  In- 
stead of  increasing  in  population,  the  town  of  Stockton  is  retrograding; 
there  are  not  as  many  buildings  and  residents  in  it  now  as  it  had  three 
years  ago. 

n.  Ex.  211 20 
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For  most  of  the  foregoing  details  regarding  the  early  history  of  this 
district,  I  am  Indebted  to  Captain  David  B.  Stover,  who  has  been  familiar 
with  the  progress  of  mining  there  and  in  other  parts  of  Utah  since  the 
first  discovery  in  1863.  The  following  are  special  details  of  several  of 
the  principal  claims. 

Great  Central,  first  northern  extension,  1,000  feet;  located  in  August, 
1864  J  vein  3  feet  wide ;  assays  $100  per  ton  in  silver,  and  45  percent, 
lead.  The  development  in  April,  1871,  consisted  of  an  open  cut  30  feet 
long,  with  a  pit  10  feet  deep  at  each  end.  Ten  tons  of  ore  had  been 
shipped.    Owners,  Connor,  Stover,  Butler,  and  Keao. 

Bolivia,  1,000  feet;  located  in  1865;  ore  an  argentiferous  galena, 
assaying  $40  to  the  ton,  and  giving  an  average  of  35  per  cent,  of  lead. 
Seventy-five  tons  of  ore  have  been  shipped,  and  there  was  about  the 
same  quantity  on  the  dumps.  The  development  consists  of  a  shaft  132 
feet  in  depth ;  vein  represented  as  3  feet  wide.  Owned  by  Connor, 
Stover,  Brown  &  Co.    Wood  and  water  plenty. 

Enreka:  Located  in  1864,  and  work  commenced  in  the  same  year; 
vein  4  feet  to  6  feet  wide;  average  assay  value  in  silver  $73 ;  lead  60 
per  cent.  Opened  by  a  tunnel  140  feet  long  run  in  to  cut  the  vein,  and 
by  an  excavation  on  the  surface  equal  to  100  cubic  yards.  The  tunnel 
had  not  reached  the  vein  in  July,  1871.  Only  about  20  tons  of  ore  had 
been  taken  out  up  to  that  time.     Owners,  Connor,  Stover,  Church  &  Co. 

Hard  Times :  The  claim  was  located  in  1864,  and  is  1,200  feet  in 
length ;  vein  18  inches  wide,  in  limestone ;  ore  is  a  hard,  green-stained 
carbonate.  Assays  average  $100  to  the  ton,  but  they  have  reached  aa 
high  as  $550.  Kative  silver  in  small  scales  has  been  found  in  this  lode. 
Opened  by  two  shafts,  each  about  12  feet  deep.  Several  tons  of  ore 
were  taken  out.  Owners,  Connor,  Stover,  Benson  &  Co- 
Lady  Douglas,  1,700  feet ;  located  in  1865 ;  vein,  2  feet  wide ;  ore, 
galena  and  carbonate  of  lead  j  assay  value  about  $50  to  the  ton  in 
silver  and  40  per  cent,  of  lead ;  opened  by  a  cut  of  20  feet  in  length, 
and  by  several  pits,  each  a  few  feet  deep ;  also  by  another  cut  25  teet 
in  length.  This  vein  is  said  to  have  been  traced  for  1,000  feet ;  about  3 
tons  of  ore  have  been  taken  out.  Owned  by  Butler,  Kean,  Stover,  and 
others. 

Exchange:  Location  800  feet  in  length;  vein  said  to  be  0  feet  wide 
and  the  ore  to  assay  $30  per  ton  in  silver,  and  48  per  cent,  of  lead ; 
opened  by  a  pit  8  feet  deep  :  work  commenced  in  March,  1871 ;  owned 
by  Butler,  Bice,  Chase,  and  Kean. 

Elizabeth:  1,200  feet  located ;  vein  18  inches  wide;  average  assay  of 
silver,  $50  per  ton ;  lead,  40  per  cent.;  opened  by  a  shaft  12  feet  deep, 
and  by  an  open  cut  25  feet  long;  work  commenced  in  1866;  twenty 
tons  of  ore  have  been  taken  out  by  the  owners,  Messrs.  Carle,  Stover 
&Co. 

Quandary:  Length  of  claim,  1,200  feet;  vein,  3  feet  wide;  average 
assay,  $45  in  silver,  and  50  per  cent,  of  lead ;  shaftllO  feet  deep;  work 
commenced  in  1864;  resumed  in  1871,  and  10  tons  of  ore  taken  ont; 
owners.  Chase  &  Co. 

Pendleton:  Length  of  location, 1,200  feet;  vein,  2  feet  wide ;  average 
assay,  $55  in  silver  per  ton,  and  40  per  cent,  of  lead ;  opened  by  a  shaft 
about  60  feet  deep ;  work  commenced  in  1S64 ;  about  10  tons  of  ore 
have  been  taken  out ;  owned  by  Stover  and  Butler, 

Last  Chance:  Length  of  location, 1,000  feet;  vein,  about  2  feet  wide; 
averages  in  silver  $100  per  ton,  but  samples  have  assayed  as  high  as 
$1,400;  average  yield  of  lead,  40  per  cent,;  opened  by  a  shaft  35  feet 
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deep,  and  by  several  cuta  on  tlie  surface  across  tlie  vein ;  quantity  of 
ore,  about  5  tons ;  owned  by  Nevitt,  Stover,  Connor  &  Co. 

Eush  Valley :  Location,  1,200  feet  long ;  vein,  2  feet  -wide ;  ore,  an 
argentiferous  galena,  assaying  $40  in  silver,  and  30  per  cent,  of  lead ; 
shaft  8  feet  deep ;  work  commenced  in  1864 ;  owned  by  Connor,  Chase, 
and  Gibson. 

Silver  King— first  extension  west:  Location,  1,000  feet;  vein,  4  feet 
wide :  average  assay,  $30  per  ton  in  silver,  and  55  per  cent,  of  lead ; 
one  shaft  is  165  feet,  and  one  40  feet  deep;  work  was  commenced  in 
1865.  This  was  owned  by  the  Argenta  Silver  Mining  Company.  Sixty 
tons  of  ore  have  been  taken  out.  It  is  now  owned  by  Dilidine,  Stover, 
and  Benson. 

Potomac:  Location  of  1,200  feet  made  in  1864;  vein,  3  feet  wide; 
shaft  100  feet  deep ;  25  tons  taken  ont ;  assay  value  is  about  $55,  silver, 
and  60  per  cent,  of  lead ;  owners,  Bayliss,  Kerr,  Benson,  and  Stover. 

Constitution:  Location,  1,000  feet;  made  in  1864;  vein,  1  foot  wide; 
ore  assays  $50  per  ton  in  stiver,  and  60  per  cent,  of  lead ;  shaft  15  feet 
deep;  and  10  tons  of  ore  have  been  taken  out;  owners,  Church,  Stover, 
and  others. 

Pleasant  Hill :  Location,  1,100  feet;  vein,  2 feet  wide ;  average  assay 
in  silver  $35  per  ton,  and  55  per  cent,  of  lead ;  worked  by  an  open  cat 
30  feet  long  and  a,  shaft  12  feet  deep,  in  1865 ;  twenty  tons  of  ore  were 
taken  out.  Relocated  under  the  name  of  "Grand  Cross"  in  1870.  It  is 
now  opened  by  a  tunnel  130  feet  long  and  a  shaft  30  feet, deep.  More 
than  100  tons  of  ore  have  been  taken  out  since  1865.  Some  of  this  ore 
was  shipped  to  San  Francisco,  and  some  has  been  worked  at  Simon's. 
Furnace.    Owners,  Payne,  Paxton,  and  others. 

Silver  King :  Location,  1,000  feet;  vein,  5  feet  wide ;  ore,  argentiferous 
galena  and  carbonate  of  lead ;  average  assay  value  $40  per  .ton  in  silver, 
and  50  per  cent,  of  load;  opened  by  two  shafts,  one  200  feet  deep,  and 
the  other  50  feet.  There  are  also  a  tunnel  150  feet  long  connecting  with 
one  of  the  shafts,  and  drifts  equal  to  100  feet  more  in  length.  Work 
was  commenced  in  1865;  300  tons  of  ore  have  been  taken  out,  most  of 
which  was  sent  to  San  Francisco.  A  part  was  worked  at  Simon's 
Furnace.    Owners,  Gail,  Connor,  and  others. 

Defiance :  Location,  800  feet ;  vein,  4  feet  wide  j  assays  $40  per  ton, 
and  40  per  cent,  of  lead ;  opened  by  a  tunnel  65  teet  long;  work  com- 
menced in  December,  1870;  only  about  2  tons  have  been  taken  out; 
owned  by  Butler,  Eiee  &  Co, 

John  Adams:  Location,  1,000  feet;  vein,  2  feet  wide;  assays  $40  in 
silver,  and  35  per  cent,  of  lead:  opened  by  a  shaft  10  feet  deep,  and  by 
cuts  in  the  surface;  worked  in  1865  and  reworked  in  1870;  only  2 
tons  of  ore  taken  out;  owned  by  Butler,  Kean  &  Co. 

Mew  Tork  Lode :  Location,  1,000  feet ;  vein,  18  inches  wide ;  the  ore 
is  a  hard  carbonate  of  lead,  some  of  which  has  assayed  as  high  as  83,000 ; 
the  average  is  about  $125  in  silver,  and  about  40  per  cent,  of  lead ;  shaft, 
45  feet  deep ;  owners,  Nichols,  Stover  &  Co. 

Saint  Patrick :  Location,  1,400  feet ;  vein,  3  feet  wide ;  ore  assays 
$40  in  silver,  and  60  per  cent,  of  lead ;  shaft  90  feet  deep ;  work  com- 
menced in  1871,  soon  after  the  discovery ;  probably  100  tons  had  been 
taken  out  in  July,  1871.    The  ore  is  smelted  at  Simon's  Furnace. 

Legal  Tender :  Location,  1,000  feet ;  vein,  3  feet  wide ;  average  assay 
$50  in  silver,  and  CO  per  cent,  of  lead ;  100  tons  taken  out ;  work  com- 
menced in  1871;  owned  by  True,  Tiernan  &  Co. 

Putnam:  Location,  3,000  feet;  vein,  3  feet  wide;  average  assay  $60 
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in  silver,  and  40  per  cent,  of  lead;  opened  by  cut  and  shaft,  tlie  latter 
60  feet  deep ;  owners,  Delamater,  Wells  Sa  Co, 

Tucson :  LocatioB,  1,000  feet ;  vein,  3  feet  wide :  ore  assays  $40  in 
sliver,  and  55  per  cent,  of  lead ;  opened  by  a  shaft  100  feet  deep ;  owned 
by  George  Berry  &  Co. 

OpMr  or  East  Canon  district.— 1\i\%  district  was  formerly,  as  men- 
tioned above,  a  part  of  the  Eush  Valley  or  Stockton  mining  district. 
Horn-silver  and  other  rich  silver-orea  were  found  August  1870.  The 
Silveropolis  mines  have  since  yielded  from  $50,000  to  $75,000  of  base 
bullion.  Some  of  the  most  prominent  claims  in  AprQ,  1871,  were  the 
Tampico,  Mountain  Lion,  Mountain  Tiger,  Petaluma,  Zella,  Silver  Ohief, 
Defiance,  Virginia,  Monarch,  Blue  Wing,  Silveropolis.  It  is  now  prob- 
ably the  most  productive  district  of  the  Oquirrh  range.  _  Mining  is  pros- 
ecuted with  energy  and  success,  and  mills  and  smelting- works  are  in 
full  operation.  Up  to  April,  1871,  over  Ave  hundred  locations  had  been 
recorded.  One  furnace  was  in  operation,  and  two  more  were  erecting. 
Ophir  City,  the  center,  was  a  thriving  town  of  one  thousand  to  twelve 
hundred  inhabitants,  and  it  is  increasing  in  importance  daily.  It  is  lo- 
cated in  a  canon  leaning  from  the  center  of  the  range  to  the  open  plain 
or  valley  south  of  Rush  Lake,  and  is  accessible  by  carriage-road  from 
Salt  Lake  City  in  one  day.  Stages  run  daily,  passing  around  the  south 
end  of  Salt  Lake  through  Rash  Valley  and  the  town  of  Stockton. 

There  are  two  distinct  groups  of  mines ;  the  one  north  of  the  town 
affording  an  abundance  of  galena  and  pyritous  ores  of  low  grade,  while 
the  other,  upon  Lion  Hill,  south  of  the  town,  yields  a  richer  class  of  ore, 
the  decomposed  portions  of  which  can  be  successfully  treated  by  the 
ordinary  mill  processes. 

This  Lion  Hill,  or  rather  mountain,  (for  it  rises  abruptly  some  2,000 
feet  above  thp  town,)  is  noted  lor  the  quantity  and  richness  of  the  silver- 
ore  it  has  already  yielded,  and  for  the  number  of  Silver-producing  claims 
located  upon  it.  It  informed  of  a  great  mass  of  limestone  strata,  which 
here  rise  in  one  grand  anticlinal  curve.  The  edges  of  these  strata  show 
in  an  almost  vertical  wall  along  the  valley  which  cuts  directly  through 
them  transverse  to  the  axis.  The  silver  deposits  crop  oat  between  the 
upper  layers  of  rock,  which  there  pitch  to  the  eastward  at  an  angle  of 
about  20°.  The  ontcrops  are  upon  the  brow  of  a  very  steep  descent, 
facing  the  west,  and  overlooking  the  valley  and  the  canon  below  the 
town.  The  new.  mill  erected  there  by  theWalkerBrothers,  of  Salt  Lake 
City,  is  directly  in  sight  below,  and  is  not  more  than  a  mile  distant.  But 
as  the  descent  is  too  abrupt  for  a  roadway  the  ores  are  not  sent  directly 
down,  but  are  carted  in  the  other  direction  along  the  lidge,  descending 
gradually  by  the  bed  of  the  ravine  to  Ophir  City,  and  thence  a  mile  fur- 
ther down  the  valley  to  the  mill. 

The  ores  of  Lion  Hill  are  chiefly  the  soft,  ochery,  and  earthy-looking 
mixtures  resulting  from  the  decomposition  of  argentiferous  galena  and 
other  argentiferous  minerals  containing  antimony  and  arsenic.  An  ex- 
amination made  by  Mr.  Blake  of  a  portion  of  ore  taken  from  the  Rock- 
well claim  showed  that  the  silver  existed  in  it  in  the  form  of  chloride, 
so  that  it  could  be  easily  and  cleanly  worked  in  a  mill  without  prelimi- 
nary roasting.  But  there  are  also  large  quantities  of  carbonate  of  lead 
and  nodules  of  antimonial  galena,  which  require  roasting  or  smelting  in 
order  to  liberate  the  silver  contained  in  them. 

Most  of  the  ore  in  these  claims  is  soft  enough  to  be  taken  out  without 
the  useof  powder,  the  pick  andshovelsuflBcingto detach  it.  It  is  wheeled 
out  through  tunnels  to  the  snrface,  and  is  there  packed  in  canvas 
sacks  for  shipping  or  for  sending  down  to  the  furnaces  or  mills.    The 
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veins  lie  at  such  an  angle  upon  the  hill  that  they  are  readily  and  cheaply 
opened  by  tunnels,  and  do  not  require  expensive  shafts  and  machinery 
forhoisting  or  pumping.  There  is  as  yet  no  water  of  consequence  in 
any  of  the  excavations.  Apparently  it  freely  finds  its  way  downward 
through  the  crevices  in  the  limestone,  so  that  no  difficulty  from  that 
soureeneed  be  expected  in  depth. 

It  is  proposed  to  run  a  tunnel  directly  through  the  mount-am  at  a 
depth  of  about  2,000  feet  below  the  principal  claims.  The  survey  of 
McLaren's  Bast  Canon  tunnel  shows  that  the  height  of  some  of  the  prin- 
cipal points  and  claims  above  tide  is  as  follows : 

^  Feet. 

Silver  Chief  mine |'^00 

Mountain  Tiger  and  Zella a^nn 

Summit  of  Lion  Mountain .-  -  ■     ^'  ^^^ 

Monarch  and  Virginia °!  ]J^ 

Horn-Silver  Hill ^'  ^^» 

Vallejo  and  Occidental  mines ^j  °^^ 

Mountain  Lion  mine S,bM 

Silver  City,  or  the  valley  just  below  ifc,  is  found  to  be  nearly  6,075  feet 
above  the  sea,  ^         ,     ,, 

Probably  the  largest  amount  of  orehasbeen  shipped  from  the  Mountain 
Lion  claim.  The  Occidental,  Tiger,  Eockwell,  Zella,  and  SBver  Chief 
are  aU  prominent  claims,  and  have  yielded  notable  quantities  of  good 
ore.  The  last-mentioned  claim  is  reported  to  have  had,  on  the  1st  of 
August  last,  from  250  to  300  tons  of  excellent ''  chloride  ore"  upon  the 
dump,  and  to  be  opened  by  a  tunnel  120  feet  long,  with  a  drift  40  feet 
long  to  the  northward,  showing  a  fine  body  of  ore  extending  north  and 
south.  .  ,  . 

Mountain  Tiger,  BoeJcwell,  and  Zella.— These  three  contiguous  claims, 
after  having  been  successfully  worked  separately,  have  recently  been 
consolidated,  and  are  being  systematically  developed  by  tunnels  and 
shafts,  under  the  superintendence  of  Mr.  Mark  Daly.  Some  details  re- 
garding the  production  and  value  of  the  ores  of  these  claims  will  serve 
to  give  a  general  idea  of  the  value  of  the  ores  from  other  claims  m  the 
immediate  vicinity.  ,     -.t      *  ■ 

The  greater  portion  of  the  work  has  been  done  upon  the  Mountam 
Tiger  claim.  It  is  opened  by  i  tunnel  and  open  cut  150  feet  in  length, 
following  the  ore  for  i  pirt  of  the  distance,  and  ending  in  an  inclined 
shaft  reaching  under  the  outcroppings  of  the  Eockwell  claim,  to  con- 
nect there  with  a  shaft  sunk  from  the  surface.  At  the  bottom  of  this 
incline,  in  August  last,  a  ■^miU  oven-like  cavern  was  opened  into, 
and  the  floor  was  found  toveied  with  a  yellowish,  earthy  deposit,  which, 
though  not  very  promi'ang  m  its  appearance,  contained  at  the  rate  of 
over  *2,000  per  ton  in  silver.  It  appeared  to  be  a  mixture  of  chloride  of 
silver  and  oxide  of  antimony. 

Upon  the  Zella  claim  the  ore  came  up  to  the  surface  of  the  ground, 
and  has  been  excavated  for  about  75  feet  in  length  and  to  a  depth  of  lo 
to  20  feet,  for  most  of  this  depth  under  the  overhanging  wall  of  hme- 
stone.  The  thickness  varied  from  2  to  5  feet,  and  the  ore  was  very  rich. 
Both  this  clainvand  the  Mountain  Tiger  have  yielded  large  quanUties  of 
ore.  Some  ofithas  been  workedin  the  Pioneer  Mill  of  Messrs.  Walker 
&  Brothers,  and  some  has  been  shipped.  The  value  of  the  ores  on  the 
dump-piles  in  August  last  was  estimated  at  $135,000  by  the  superin- 
tendent, and  the  total  of  ore  out  and  in  sight  in  the  three  claims  at  over 
1360,000.    On  the  30th  of  August  last  the  shaft  in  the  Petaluma  work- 
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ings  (a  portion  of  the  Mouutaia  Tiger  claim)  was  30  feet  deep,  and  showed 
ore  all  the  way. 

In  regard  to  the  value  of  these  ores,  as  raised,  there  is  abundant  and 
satisfiietory  information.  Large  sales  have  been  made  fi-om  time  to 
time,  the  value  being  ascertained  by  average  sampling  and  careful  assays. 
Most  of  the  lots  of  ore  offered  for  sale  were  purchased  by  Mr.  0.  T. 
Header,  of  Salt  Lake  City,  at  from  63  to  65  per  cent,  of  the  assay-  value. 
The  valne  of  several  lots  is  shown  in  the  following  table : 

Betimis  of  sampling  and  assay  of  mine  lots  of  ore  from  the  Mountain  Tiger 
claim. 


Quantity  m 
pounds. 

Moisture. 

Lead 

Ounces  of  silver 
per  ton. 

Value  of  eilver 
per  ton  of  2,000 
pounds. 

4,989 

3.50 

0.00 

16B.2I 

Sal4  89 

24  443 

17  00 

176  28 

82  94 

2a,fi71 

6.50 

ii'.m"" 

64!  15 

4,587 

4.50 

3.00     ■ 

5.3.94 

4,135 

e.75 

9.50 

104.97 

135  73 

7,000 

8.50 

5.02 

189.54 

245  05 

8,546 

9.03 

5.00 

93.31 

120  34 

9.00 

10.  ao 

164.  75 

213  00 

10,825 

5.00 

7.00 

104.96 

135  72 

Returns  of  samp 

ling  and  assay  value  of  eleven  lots  from  the  Zella  elaim. 

Weiglit  ill  pounds. 

Moisture. 

Load 
percent. 

Ounces  of  silver 
pec  ton. 

Value  of  Bilver 
per  ton  of  2,000 
pounds. 

3,  5G7 

7.00 

2.:> 

198.98 

$256  36 

7,879 

10.09 

9.0     . 

131. 01 

156  45 

I6,99i 

12.50 

11.  0 

163.2!) 

211  12 

6,016 

10.50 

9.0 

203.95 

271  44 

10,859 

9.05 

19.0 

199.45 

257  86 

5,  4;{2 

18.00 

U.O 

166.21 

214  m 

a,  385 

7.00 

7.0 

330.96 

427  89 

2,R'20 

4.50 

Trace. 

67.06 

86  71 

13,75:! 

18.00 

5.0 

105.85 

136  85 

7,iia 

18.00 

3.0 

99.14 

128  18 

3,810 

14.50 

6.0 

116.6i 

150  80 

An  average  sample  of  the  ore  standing  in  the  Tiger  claim  in  August, 
yielded  at  the  rate  of,  silver  185  ounces,  value  $239,  per  ton  of  2,000 
pounds.  An  average  sample  of  the  Zella  claim  previously  taken  gave 
$138.86  as  the  value  iB  silver. 

Silveropolis,  Tampico,  Occidental,  and  other  claims.— About  a  miie 
beyond  the  Mountain  Tiger  claim,  on  Lion  Hill,  in  the  direction  of  Camp 
Floyd,  there  is  a  group  of  claims  from  which  a  considerable  quantity  of 
rich  chloride-of-silver  ore  has  been  taken.  At  the  Tampico  a  great  open 
cut  alongthe  slope  of  the  hill  exposes  the  ends  of  curved  strata  of  lime- 
stone for  250  or  300  feet.  The  limestone  is  hard  and  flinty,  and  irregu- 
larly seamed  with  masses  of  dark-colored  calcspar,  some  quartz  and 
heavy  spar.  Good  ore  is  found  in  the  midst  of  tliese  seams,  but  not  in 
any  clearly  defined  or  regular  vein. 

At  the  Silveropolis  claim  horn-silver  was  found  interstratified  with 
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limestone  or  filling  a  seam  parallel  with  tbe  strata.  After  a  lew  liun- 
ilred  tons  ot  good  milling  ore  Lad  been  taken  out  of  an  open  cat  tbe 
seam  "  pincbed"  and  work  was  discontinued  at  tbat  place.  Ent  tunnels 
to  cut  tbe  stratum  in  deptb  have  been  commenced,  rbe  prospect  lor 
slrikins  a  prolongation  of  the  deposit  ia  very  fair.  Tbe  strata  at  tbis 
place  trend  soutbweat  and  dip  at  about  HP  to  the  soutbeast  Nearly 
ko  000  worth  ot  silver  ore  was  taken  from  tbe  cut,  and  much  of  the 
rock  yielded  from  $400  to  $000  per  ton.  The  ore  was  Tory  free  from 
base  metals,  but  some  nodules  of  galena  were  found  toward  the  bottom 
of  the  cut.  Tbe  limestone  upon  which  the  chloride  of  silver  rested  is 
much  veined  with  white  calc-epar,  and  the  same  mineral  was  found  with 

"some  of  the  ore  from  this  locality,  worked  at  the  Pioneer  Mill,  gave 
bullion  .096  «ne;  it  evidently  was  chiefly  chloride  uncontaminaled  by 
other  metallic  compounds  and  reducible  by  the  mill  process.  Ore  from 
the  Tampieo  also  gave  very  fiiie  bullion.  One  lot  of  21  sacks  of  ore 
from  the  Tampieo  assayed  11,116.88  per  ton,  and  another  of  22  sacks 
4934  63  per  ton.  The  average  of  the  pile  as  selected  was  over  $800. 
Six  sacks  shipped  abroad  assayed  at  the  rate  of  |l.l04.7a  per  ton. 

The  Pioneer  Quartz-Mill,  Bast  Canon,  or  Walker's  Mdl,  already 
referred  to  as  situated  one  mile  below  Silver  City,  at  the  mouth  ot  the 
canon,  is  one  of  the  best  for  its  size  upon  the  Paeiflc  coast.  It  was 
made  by  a  branch  of  the  establishment  of  W.  J.  Booth  &  Co.,  of  San 
Francisco,  and  has  all  the  latest  improvements  and  modifications  on  tbe 
old-fashioned  mills  of  two  or  three  years  ago.  There  are  one  Blake's 
rook-breaker,  three  6-slamp  batteries,  six  grinding  and  amalgamating 
pans  of  one  ton  capaeity  each,  three  7-foot  settlers  and  two  largo  retorts 
for  the  bullion,  set  in  btick-work.  Tbe  engine  is  a  flM  piece  of  work- 
manship, nominally  70  to  80  horse-power,  with  cylinder  10  inches  in 
diameter  and  SO  inches  stroke.  The  bodets  are  48  inches  m  diameter 
and  16  feet  long,  with  40  tubes  in  each.  Tlie  engine-building  is  40  by  30 
feet,  and  the  main  building  40  by  00  feet.  The  ore  dump  platform  above 
the  rock-breaker  bas  a  cipacity  ot  1,200  tons.  The  large  Fairbanks 
scales  will  take  a  load  ot  20  tons.  . 

The  batteries  are  arranged  for  dry  crushing.  The  discharge  is  trom 
both  sides,  and  the  powdered  ore  is  received  in  two  tram-wa,gons  stand- 
ing under  each  side  ot  the  mortar.  The  stamps  ate  run  as  fast  as  from  80 
to  90  hits  per  minute  with  double  earns  i  the  drop  is  8  to  10  inches.  The 
Mteen  stamps  crush  about  twenty-fivo  tons  a  day.  Tboore is  delivered 
at  tbe  mill  by  ox-teams  at  »4  per  ton  from  the  mines.  Wood  for  fuel  is 
delivered  at  $4  per  cord.  .  *     .,  „r 

This  mill  was  started  in  August  btst,  under  tbe  superintendence  of 
Mr  Lathrop  Dunn,  and  worked  several  small  lota  of  ore  from  diflerent 
claims.  The  silver  bats  first  turned  out  were  remarkable  for  their  purity 
and  fineness,  ranging  from  .991  to  .996  line.  The  first  four  bars  weighed 
and  assayed  as  below ;  ^^^^    FiBeness.     vaine. 

,.     ,  ■                                                                                  71)9  75  .991  $986  28 

|!vBloi»;.o».ni '^jf^  55S  1>463 

Silveropolis  claim 1024.75  .991  I.MISOO 

Tampicoclaim 770.00  .993  988  00 

Occidental  cLum ,.v.w 

There  were  also  a  few  arrastras  at  work  in  the  canon.  One  owned  by 
J.  D.  Lomax  is  mu  by  a  water-wheel  18  feet  in  diameter.  He  uses  also 
a  Wheeler  pan  for  amalgamation.  Tbe  works  ot  the  Opbir  Mmmg  and 
Smelting  Company  are  owned  by  Colonel  Weightman  &  Co.  There  is  one 
furnace  in  operation,  and  a  new  one  is  being  built.     The  former  is  14 
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feet  from  the  top  to  feed -hole ;  30  inclies  in  diameter  at  top,  40  in  the 
middle,  and  30  at  the  bottom.  They  have  a  16  horse-power  engine  and 
a  No.  7  Sturtevant  blower.  About  two  tons  of  bullion  are  made  a  day. 
There  are  three  tuyeres  to  this  furnace.  The  fire-bricka  are  made  8 
inches  thick.    It  takes  twelve  to  go  around  the  furnace. 

In  Ophir  district  are  also  Faweett's  "  patent"  furnaces.  These  aro 
draught-furnaces,  in  which  the  draught  is  produced  by  conducting 
steam  into  the  stack  above  the  charge,  which  draws  air  in  rapidly  below 
through  a  large  number  of  openings  or  tuyeres.  The  idea  is  old,  and 
has  long  been  given  up  as  impractical  in  older  mining  countries.  The 
steam  is  furnished  by  a  40  horse-power  boiler  for  two  large  iron  stacks 
lined  with  fire-brick.  The  furnace  burned  out  a  very  short  time  after 
it  had  been  started  without  producing  any  bullion.  Subsequent  trials 
resulted  no  better.  Schoiield,  Abbey,  Drake  &  Co.'s  furnace,  in  the 
same  district,  has  two  stone  stacks,  boshes  lined  with  quartzite,  of  the 
same  capacity  and  construction  as  that  of  Jennings,  near  Salt  Lake  City, 
which  will  be  mentioned  hereafter.  There  is  a  20  horse-power  engine, 
a  Gates  crusher,  and  a  No.  7  Sturtevant  fan.  Some  bullion  has  been 
made  here,  but  in  the  latter  part  of  the  year  the  works  were  idle. 

In  the. fall  the  Erevoort  Mining  Company  built  a  steam  stamp-mill 
at  the  lower  end  of  East  Canon.  This  is  the  patent  of  J.  W.  Forbes, 
of  La  Porte,  Indiana,  and  cost  $2,500  in  the  East.  It  is  known  as  the 
"  automatic  steam-battery,"  and  the  mortar  is  oval  in  shape,  discharging 
from  a  No.  40  screen,  on  all  sides.  There  are  two  stamps,  the  stems  of 
which  are  6J  feet  high,  and  65  pounds  of  steam  are  required  to  ruu 
them.  They  use  two  engines,  one  of  10  and  one  of  30  horse-power.  This 
mill  is  run  on  the  same  principle  as  Wilson's  stamp-mill,  so  well  known 
on  this  coast,  the  stamp-stems  acting  as  pistons  to  two  vertical  cylinders, 
so  that  the  force  of  the  steam  is  thrown  directly  on  the  stamp.  This 
company  also  have  five  improved  Vamey  pans,  and  one  Farnhara  & 
Warren  patent  pnlp-grinder,  with  a  capacity,  it  is  said,  of  1  ton  an 
hour.  The  grinder  is  30  inches  high  and  3  feet  in  diameter,  grinding 
the  pulp  three  times  over,  and  then  discharging  it  into  the  amalga- 
mating-pans. 

According  to  an  estimate  furnished  me  by  Mr.  James  Hefferuan,  of 
Corinne,  smelting  in  this  district  cannot  be  profitably  conducted  under 
the  present  circumstances,  and  especially  with  the  present  high  prices 
of  ore.  It  is  based  on  ore  from  the  Velocipede  mine,  which  contains 
about  30  per  cent,  of  lead  with  30  ounces  of  silver  per  ton,  and  of  which 
it  takes  for  the  present  smelting  operations  5  tons  to  make  1  ton  of 
bullion. 
Cost: 

5  tons  of  Velocipede  ore,  at  $30  per  ton JflSO  00 

Coat  of  smelting,  at  gSaper  ton 175  oo 

Cost  of  tranaporting  1  ton  of  bullioa  to  Salt  Lake  City 10  00 

Total  cost  of  1  ton  of  bullion,  not  including  interest,  &e ^335  00 

Proceeds : 

1  ton  of  lead  bullion,  at  3|  cents  per  pound 70  00 

5  tons  of  ore  yielding  30  ounces,  total  150  ounces,  of  wllicli  80  per  cent. 

is  saved,  120  ounces,  at  jfl.loper  ouuce... 138  00 

Total  value  of  bullion,  per  ton , j    208  00 

Loss 127  00 

This  seems  high,  but  1  am  satisfied  that  it  is  not  far  from  the  actual 
fiwts. 
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CLAI3IS  NORTH  OF  OPHIB  CITY. 

The  claims  located  upon  the  north  side  of  the  caBon,  just  above  Silver 
City,  yield  ores  not  so  well  adapted  for  milling  as  for  smelting.  These 
ores  consist  cbiefly  of  a  mixture  of  galena  and  iron  pyrites,  both  in  small- 
crystals,  and  they  occur  in  beds  from  2  to  5  feet  tliiek  apparently  mter- 
stratified  with  the  rock,  and  dipping  into  the  mountain  at  an  angle  of 
20  to  30  degrees.  The  roeka  are  thinly  stratified  limestone  with  slaty 
partings,  passing  into  calcareous  shale.  The  upper  portions  of  the  beds 
of  ore,  at  and  for  several  feet  below  the  surface,  are  much  decom- 
posed, giving  an  oehery,  yellow  and  greenish  mass,  easily  mined  and 
smelted.  Among  the  claims  producing  such  ores  are  the  Silver  Shield, 
Velocipede,  Hidden  Treasure,  General  Grant,  Burnett,  Cooley  Sevier, 
California  Antelope,  Wild  Delirium,  &c. 

Burnet:  Claim  1,200  feet;  one  mile  from  Opliir;  ore  as  above  de- 
scribed :  selected  samples  assaying  about  48  per  cent,  of  lead  and  $60 
per  ton  in  silver.  The  sulphurets  are  found  in  mass  about  20  feet  below 
the  croppings.  ^,     -r. 

General  Grant  tunnel :  Located  to  intersect  several  lodes— the  Har- 
riet, Seymour,  General  Grant,  Blue  Monitor,  Lola  Montez,  and  others. 
The  ores  of  these  lodes  are  worth  about  $45  per  ton  in  silver,  and  con- 
tain 20  per  cent,  of  lead.  The  tunnel  was  commenced  July  16, 1870. 
In  April,  1871,  $2,000  worth  of  work  had  been  done  on  it  and  the 
claims.  Upwards  of  300  tons  of  ore  had  bee?  taken  out,  one  car-load 
of  which  was  shipped  to  Liveri>oo). 

Blue  Monitor :  Claim  3,000  feet  j  work  was  commenced  in  July,  1870, 
and  a  large  amount  of  ore  taken  out.  It  assays  about  60  ounces  of  sil- 
ver per  ton  and  15  per  cent,  of  lead.  Owned  by  VT.  W.  Angel,  William 
Traus,  L.  W.  Clark,  and  others. 

The  Eaymond  Smel ting-Works  are  located  at  Ophir  City,  East  Canon, 
fifty  miles  from  Salt  Lake  City.  Operations  commenced  March  1, 1871 ; 
building  40  by  80  feet;  steam-power;  one  blast-furnace;  capacity 
10  tons  of  ore  per  day ;  on  an  average,  3J  tons  of  the  ore  smelted  pro- 
duced one  ton  of  metal.  Forty  tons  of  base  bullion  were  produced  up 
to  April  30, 1871 ;  value  per  ton,  $257.  Another  blast-famace  was  then 
erecting-  Charcoal  is  used  as  fuel.  The  average  assayed  value  in  silver 
per  ton  was  131  ounces.  I  am  indebted  tor  these  details  to  Mr.  S.  A. 
Raymond,  superintendent  of  the  works. 

Camp  Floyd  district.— This  district  adjoins  Ophir  or  East  Canon  dis- 
trict on  the  south.  It  is  comparatively  new,  and  the  claims  are  not  yet 
much  developed.  The  outcroppings  of  veins  are  well  defined,  and  are 
not  so  high  up  on  the  mountain  as  at  Lion  Hilt.  The  winters  are  not  so 
severe,  and  it  is  claimed  that  miners  can  work  in  open  claims  during  the 
season.  Among  the  principal  claims  are  the  Sparrow-Hawk,  Silver 
Cloud,  {reported  to  have  been  recently  sold  to  an  English  company,) 
Mormon  Chief,  and  the  Grecian  Bend.  There  is  also  a  vein  aftbrdmg 
cinnabar  of  low  percentage. 

Sparrow-Hawk :  This  claim,  opened  during  the  summer  by  Mr.  Mc- 
Masters,  shows  a  considerable  body  of  shaly  quartz,  of  a  dull,  bluish- 
gray  color,  and  coated  with  films  of  chloride  of  silver.  The  vein  is 
marked  by  very  heavy  quartz  croppings.  The  thickness  at  the  open 
cut,  from  which  most  of  the  silver-bearing  ore  has  been  taken,  is  about 
50  feet,  but  it  isirregular.  A  large  portion  of  these  croppings  is  appar- 
ently quite  free  from  ore  in  paying  quantity.  In  August  last  there  was 
a  large  pile  of  ore  on  the  dump,  estimated  at  100  tons  of  first-class  and 
the  same  quantity  of  second-class  ore. 
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Grecian  Bend :  This  claim  is  a  short  distance  heyond  the  Sparrow- 
Hawli,  and  may  be  a  prolongation  of  the  same  vein.  This,  and  the  Mor- 
mon Chief  claim  beyond  it,  are  adjoining  claims,  each  having  2,000  feet 
npon  the  lode.  They  are  charact«rizedby  an  enormous  outcrop  of  quartz 
stretching  up  the  side  of  the  mountain  for  a  mile  or  more.  It  rises  from 
20  to  60  feet  or  more  in  height,  and  has  an  irregularly  broken,  precipi- 
tous face.  It  pitches  into  the  bill  at  an  angle  of  about  20^,  and  the  gen- 
eral direction  of  the  cropping  is  10°  south  of  west.  This  outcrop  is  in 
general  quite  hard  and  compact,  and  gives  little  indication  of  being  ore- 
bearing,  though  the  color  is  dark,  and  it  much  resembles  the  quartz  at 
the  Sparrow-Hawk  claim,  where  chloride  of  silver  has  been  found.  Very 
little  work  has  been  doue  on  either  of  these  claims.  With  the  excep- 
tion of  two  small  pita  npon  the  lower  edge  of  the  eroppings  the  mass  of 
the  vein  is  nntouched,  and  awaits  vigorous  work,  conducted  upon  a  lib- 
eral scale,  to  break  into  the  rocky  mass  and  show  whether  it  is  ore-bear- 
ing or  not.  At  one  of  the  excavations  there  are  some  small  streaks  of 
ore,  which,  it  is  said,  assay  well  for  silver.  At  that  plaoe  the  ledge  ap- 
pears to  be  split  up  into  several  layers,  but  all  of  them  are  conformable 
to  the  strata  of  sbaly  limestone  above  and  below.  The  indications  are 
sufficient  to  justify  the  expenditure  of  some  money  in  prospecting  the 
ground,  especially  along  the  contact  of  the  quartz  with  the  wall-rocks. 
West  Mountain  Mining  district,  Bingham  Canon. — Among  the  numerous 
claims  in  this  district  may  be  mentioned  the  Buel  and  Bateman  mines, 
sold  to  an  English  company  during  the  summer,  the  Vespasian,  worked 
by  Kelsey  &  Sons,  the  Silver  Jane,  Kenosh,  Winnamuck,  Washington, 
Spanish,  and  Equi. 

Kenosh  lode:  Claim,  1,600  feet;  "vein"  said  to  be  34  feet  wide;  ore 
assays  35  ounces  silver  to  the  ton,  and  60  per  cent,  of  lead.  One  thou- 
sand dollars'  worth  of  work  had  been  expended  up  to  April,  1871,  in 
shaft  and  tunnels.  Work  was  commenced  in  July,  1870.  Some  350 
tons  of  ore  had  been  taken  out  and  100  tons  sold.  Fifty  tons  of  base 
bullion,  valued  at  $300  per  ton,  were  shipped  to  Chicago. 

Wiunamnck  mine:  Two  thousand  feet  located;  "vein"  varies  in 
■width  from  a  foot  up  to  16J  feet  The  ore  is  argentiferous  galena  and 
carbonates.  Work  was  commenced  on  this  lode  in  1864,  and  the  vein 
is  opened  by  an  incline  shaft  300  feet  deep,  and  two  drifts  70  to  80  feet 
long  and  73  feet  apart.  Some  1,200  tons  of  ore  had  been  taken  out  up 
io  April,  1871.  At  present  the  mine  belongs  to  Messrs.  Bristol  &  Dag- 
get,  who  have  worked  it  very  successfully  during  the  year.  As  their 
furnace  {a  large  one  of  the  Piltz  pattern)  is  located  immediately  below 
the  mine,  so  that  the  ore  can  be  directly  run  down  to  the  charge-floor 
by  means  of  a  chute,  which  commences  at  the  mouth  of  one  of  the  tun- 
nels, and,  as  a  part  of  the  ore  from  this  mine  (carbonate)  contains  much 
more  oxide  of  iron,  and  is  richer  in  lead  and  silver,  than  is  usual  in  the 
Bingham  mines,  these  gentlemen  prosecute  their  business  under  some- 
what more  favorable  circumstances  than  the  other  mine  and  furnace 
owners.  In  fact,  as  far  as  I  was  able  to  ascertain,  they  are  the  only 
successful  mine-owners  in  the  district,  a  fact  due  partly  to  the  above 
causes  and  partly  to  their  superior  intelligence  and  the  good  tact  which 
caused  them  to  employ  an  accomplished  metallurgist  to  build  their 
furnace  and  to  start  it  running  successfully.  These  gentlemen  have 
also  worked  the  ore  from  the  Spanish  mine,  a  great  part  of  which  was 
galena,  and  of  medium  richness  in  silver,  in  their  furnace. 

The  mines  and  works  most  frequently  mentioned  during  last  summer 
and  fall  have,  however,  been  those  formerly  owned  by  Messra  Buel  & 
Bateman,  and  transferred  in  the  summer  to  the  Utah  Silver  Mining  and 
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Smelting  Company,  limitefl,  an  English  company,  wliich  is  reported 
to  have  paid  the  high  price  of  $400,000  for  the  property.  The  mines 
are  located  at  the  head  of  Biagham  Canon,  and  the  claims  cover  several 
hills  completely  by  being  staked  out  on  imaginary  veins  rnnning  iu  all 
conceivable  directions.  Iu  reality,  however,  there  appear  to  be  no 
veins  here,  but  irregular  pockets  in  qaartzite,  which  carry  quartzose 
lead  ores,  very  poor  in  lead  and  silver.  The  claims  located  are  the 
Dartmouth,  Bullion,  Poi-tland,  Sturgess,  Warrior,  Allison,  Chance, 
Onesimus,  and  Belshazar,  each  containing  1,200  feet.  At  the  time  of 
the  writei^'s  visit  to  the  property,  which  was  shortly  after  the  transfer  to 
English  bauds,  the  Portland  was  principally  worked,  as  it  carried  the 
best  ore.  Bnt  this  ore  contained,  I  am  intbrmed,  only  from  $4  to  $30 
in  silver  per  ton.  The  ore-body  opened  in  the  tunnel  was  extremely 
irregular  and  much  mixed  with  gangue.  The  ore  here  consisted  princi- 
pally of  carbonate  and  leadhillite.  As  widely  differing  reports  had  been 
made  by  an  American  and  by  two  English  mining  engineers — the 
American  Laving  condemned  the  mines  as  not  worth  working,  while 
the  Englishmen  figured  up  large  prospective  profits  for  the  purchasers — 
the  writer  took  some  samples  of  the  ores  then  being  smelted  to  ascertain 
their  real  value.    These  samples  assayed  as  follows : 

Lead.  Silver  per  ton. 

1.  Silieious  and  argillaceous  iron-stained 

carbonate  of  lead 4.6  per  cent.      X.21  ounces. 

2.  Ochreous  carbonate 25.    per  cent    10.93  ounces. 

3.  White  ore,  (mixture  of  carbonate  and 

leadhillite) 57.    per  cent.    12.10  ounces. 

The  last  sample  was  taken  from  a  small  pile  of  picked  ore,  and  came 
from  the  Portland,  where  it  occurred  in  patches. 

The  extraordinarily  unprofitable  smelting  operations  of  this  company, 
as  well  as  the  successful  ones  of  Bristol  an^l  Dagget,  are  mentioned  in 
another  part  of  this  report,  under  "  Lead-s melting  in  Nevada  and 
Utah." 

The  English  company  commenced,  immediately  after  their  purchase 
was  consummated,  to  erect  a  large  furna«e  of  the  combined  Piltz-Eas- 
chette  pattern,  the  capacity  of  which  is  45  tons  a  day.  This  costly  fur- 
nace, as  well  as  equally  costly  prospecting  operations,  swallowed  up  the 
original  working  capital  of  the  company  very  soon,  and  in  December  it 
was  reported  that  prospects  here  were  very  discouragiug.  According 
to  still  later  news,  however,  the  company  had  raised  a  new  working 
capital,  and  a  new  ore-body  had  been  discovered  in  the  Warrior. 

The  Oro  claim  is  situated  in  Markbam's  Pork,  and  is  opened  by  a 
shaft  about  70  feet  deep.  The  Washington  is  a  location  abont  2,000 
feet  southwest  of  the.  Vespasian  claim,  opened  by  a  shaft  about  80  feet 
in  depth  in  September  last.  The  Vespasian  is  about  a  mile  and  a  half 
west  of  the  Oro  claim.  Shaft,  in  September,  abont  60  feet  deep,  and 
reported  as  showing  a  vein  of  ore  abont  three  feet  in  thickness.  The 
Silver  Jane,  about  one-quarter  of  a  mile  beyond  the  Vespasian  in  a 
northwesterly  direction,  has  a  shaft  about  70  feet  in  depth. 

There  are  numerous  other  claims  iu  this  district,  but  in  all  of  them 
the  ores  are  poor  in  silver  as  well  as  in  lead.  Concentration,  which 
seems  to  mo  the  only  rational  method  for  working  these  mines  success- 
fully, has  not  yet  been  attempted. 

Gold-placers. — Placer  gold  has  been  found  and  worked  for  in  the 
lower  parts  of  Bingham  Canon  for  the  past  four  or  five  years.  The 
claims  are  nnmerouSj  and  much  work  has  been  done.     Costly  prepara- 
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tioDs  Iiave  been  made  during  the  past  summer  to  reach  tlie  bed  of  the 
old  channel  under  a  considerable  depth  of  earth  aud  gravel.  At 
Masou  II.  HiU's  claim,  located  in  the  canon,  two  miles  above  its  mouth,ex- 
pensive  machinery  for  hoisting  and  pumping  has  been  erected.  In 
October  livst  the  shaft  was  about  80  feet  deep,  but  the  progress  of  the 
work  was  retarded  by  the  great  iutlax  of  water,  which  the  Cornish 
pumps,  then  erected  in  the  shaft,  could  not  master.  In  Ifovember, 
however,  Mr.  Hill  procured  a  compound  propeller  pump,  Shaw  patent, 
of  a  capacity  of  1,000  gallons  per  minute,  from  Philadelphia,  and  Ity  this 
means  it  was  expected  that  ho  would  be  able  to  continue  sinking  his 
shaft,  and  reach  bed-rock.  Heretofore  the  only  claims  worked  in  the 
canon  had  been  the  bars  on  the  hill-sides,  and  in  several  instances  old 
nver-channels  on  top  of  some  of  tho  spurs  coming  down  to  the  main 
canon.  These  have  generally  paid  very  well,  and  in  some  cases  ex- 
traordmarily  largo  stjikes  have  been  made.  During  the  last  season  a 
company  of  foreigners,  Italians  or-  Spaniards,  were  reported  as  havmg 
been  especially  successful.  They  had  taken  out  of  their  claim,  which  is 
located  on  the  top  of  a  considerable  hill  close  to  Bingham  City,  over 
$oO,000  m  a  very  short  time.  The  total  yield  of  the  Bingham  p"la«^rs, 
since  they  have  been  worked,  is  given  by  those  best  informed  as  over 
f  oOO,000,  over  $100,000  of  which  is  last  year's  product.  The  gravel  in 
Bmgham  is  little  washed,  and  consists  mostly  of  angular  fragments  of 
quartzite.  The  supply  of  water  in  the  caiiou  is  insuflQcient,  except  in 
tlie  early  spring,  when  the  melting  snows  furnish  an  adequate  supply 
for  the  hydraulics  and  sluices  for  a  few  months. 

Bed-rock  in  the  lower  part  of  the  canon  has  never  been  reached,  and, 
m  view  of  this,  Mr.  Hill's  enterprise  is  of  great  moment  to  the  future  of 
the  placer-mining  interest. 

According  to  information  which  reached  me  at  tlie  end  of  the  year 
gold-bearing  quartz-veins  had  been  discovered  in  one  of  the  side  cauoss, 
but  I  am  without  any  particulars. 

nntie  district.-— Thin  district  is  in  Tooele  County,  about  seventy  miles 
southwest  of  Salt  Lake  City.  Both  East  and  West  Tintic  districts  are 
reached  by  Concord  stage-coaches  from  the  city,  aud,they  have  the  great 
advantages  of  accessibility,  with  plenty  of  wood  and  water,  and  very 
mild  winters,  without  snow,  stock  being  kept  unhoused  all  winter.  The 
name  is  supposed  to  be  that  of  an  Indian  chief  formerly  living  in  that 
valley.  West  Tintic  fii-st  attracted  attention  as  a  mineral  region  in  De- 
cember, 18G9.  The  first  discoveries  were  made  by  Messrs.  Stephen  B. 
Mome,  Petk,  Hyde,  and  others.  They  found  the  outcrops  of  the  now 
famous  Sunbeam  lode.  This  is  now  one  of  the  principal  veins  in  the 
region,  and  it  extends  far  enough  to  permit  a  great  many  locations  along 
its  course,  some  of  which  have  been  opened  to  a  considerable  depth. 
Among  other  important  localities  are  Eureka  Hill,  the  Mammoth,  and 
tiie  Armstrong  copper  claims,  the  Shoebridge,  the  Maitha  Washington, 
Black  Dragon,  Gray  Eagle,  Highlander,  Swansea,  Argenta,  Diamond, 
Evening  Star,  North  Star,  and  James  Bird.  There  are  many  more  from 
which  much  is  expected, 

Eurekanill:  Thisisbyfarthemostprominentaudbest-knownmining 
locahty  in  the  district.  It  has  been  successfully  worked  during  the  year, 
and  has  prodnced  large  quantities  of  rich  smelting-ore.  The  formation 
18  Stratified  limestone,  uplifted  nearly  on  edge.  The  veins  are  upon  a 
projectmgspur,  with  a  rounded,  elongated  surface.  Pits  sunk,  &om  2 
to  10  feet  in  depth,  almost  anywhere  upon  this  hill,  reach  argentiferous 
ore,  much  of  it  highly  charged  with  horn-silver.  Galena,  and  its  deriv- 
atives by  decomposition,  are  abundant,  and  some  of  the  ores  contain 
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considerable  quantities  of  copper,  enough  to  produce  brilUantty-eolored 
specimens  of  green  and  blue  carbonates.  The  ore-deposits  appear  to 
follow  the  vertical  stratification  of  the  limestone,  and  to  occur  in  irreg- 
ular masses.  They  are  not  in  all  cases  conflaed  to  one  bed  or  division 
of  the  rocks,  but  crop  out  in  many  nearly  parallel  irregular  veins,  some- 
times connected,  without  doubt,  by  cross-courses  or  seams  cutting  across 
the  strata.  The  contiguity  of  the  outcrops,  and  the  possible  intersec- 
tion of  the  veins  below,  have  led  to  much  difBculty  and  litigation  among 
the  numerous  claim-holders.  The  principal  part  of  the  ore  from  this  lo- 
cality is  carted  to  smelting-works  at  HomansviUe,  a  few  miles  distant. 
They  are  known  as  the  Utah  Smelting  and  Milling  Company's  works. 
The'se  works  commenced  operations  June  n,_  1871,  and  at  the  time  of 
the  visit  of  the  writer  had  been  running  sixty  days.  The  company 
have  two  furnaces,  but  had  been  running  only  one  of  them  at  a  time, 
partly  because  of  the  scarcity  of  workmen,  most  of  them  being  required 
to  put  the  mine,  the  Scotia,  in  such  working  order  that  there  should  be 
no  lack  of  ore  for  both  furnaces.  It  was  expected  in  the  month  of  August 
that  both  furnaces  would  soon  be  in  full  operation. 

In  the  sixty  days  from  starting  there  had  been  run  out  2,849  bars  of 
silver-lead,  averaging  121  pounds  to  the  bar,  or  in  all  112-^0%  tons,  with 
an  average  value  of  $310  per  ton.  Tho  furnace  was  running  upon  a 
mixture  of  ores  from  Eureka,  the  Scotia,  and  other  places.  A  very  con- 
siderable amount  of  arsenic  and  antimony  was  evidently  present,  for 
the  fumes  of  the  former  pervaded  the  atmosphere  around  the  works. 
Iron-ore  is  used  to  mix  with  the  charges.  Good  charcoal  is  delivered  at 
the  works  at  10  cents  per  bushel.  The  blast  is  obtained  by  lioot's 
blower,  worked  by  a  portable  steam-engine,  built  in  Chicago.  The  pro- 
duct ranges  from  '44  to  50  bars  a  day. 

Other  smelting-furnaces  have  been  erected  at  Diamond  City,  and  have 
run  upon  ores  from  the  Shower  mines  and  on  other  ores  obtained  by 
purchase. 

The  Mammoth  copper  claim  is  a  remarkable  deposit  of  ore  m  lime- 
stone, cropping  out  upon  the  western  slope  of  a  hill  facing  the  broad 
and  well-wooded  valley  of  Tintic,  and  only  a  few  miles  south  of  Eureka 
Hill.  It  is  opened  'upon  the  surface  by  a  broad  cut,  a  cross-cut,  and  a 
shaft  to  a  depth  of  about  170  feet.  This  last  is  irregular  in  its  direc- 
tion and  dip,  but  .follows  the  mass  of  the  ore.  A  cross-cut  at  the  bot- 
tom of  the  shaft,  52  feet  long,  has  not  reached  the  limits  of  the  ore-mass 
in  either  direction.  This  ore  is,  much  of  it,  very  ferruginous  and  poor  in 
copper,  hut  there  are  masses  and  seams  of  ri^,  dark-colored  ore,  mixed 
with  green  and  blue  carbonates  of  copper.  The  undecomposed  ore  oc- 
curs not  only  in  amorphous  masses,  but  in  bladed  crystals  several  inches 
in  length,  radiating  through  the  greenish  vein-stone.  This  mineralcon- 
tains  sulphur  and  arseni^  and  is  probably  the  species  enargite.  The 
secondary  ores  resulting  iroin  its  decomposition  are  very  highly  colored, 
and  give  beautifully- variegated  masses  of  green  and  blue  carbonate,  be- 
sides masses  of  silicate  of  copper.  Over  150  sackfuls  of  black  oxide 
and  green  carbonate  of  copper  were  taken  from  one  of  the  open  cuts 
at  the  surface.  Considerable  quantities  of  ore  from  this  and  adjoining 
claims  have  been  shipped  to  Swansea.  Most  of  it  has  been  sold  to  dealers 
iu  ores  at  Salt  Lake  City. 

There  is  doubtless  a  large  amount  of  ore  remaining  in  these  irregu- 
larly-formed deposits,  which,  without  forming  a  regular  vein  between 
well-marked  walls,  appear  to  extend  along  a  certain  belt  or  zone  follow- 
ing the  stratification  of  the  limestone.    Similar  ore  appears  again  iu  the 
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adjoining  liiU,  at  the  Armstrong  claim,  from  which  large  amounts  have 
been  shipped. 

The  percentage  of  copper  in  the  ores  from  these  claims  varies  with 
the  care  taken  m  selecting.  From  10  to  50  per  cent,  may  be  regarded 
as  a  possible  range  for  the  ore  in  shipping  quantities.  A  very  consid- 
erable quantity  probably  will  not  run  over  8  per  cent.  The  value  of  sil- 
ver IS  reported  to  be  from  $20  to  $100  per  ton.  Some  700  tons  of  ore 
had  been  extracted  and  shipped  up  to  April  1,  1871,  300  tons  of  which 
were  sent  to  purchasers  in  Salt  Lake  City. 

A  tunnel  is  now  being  run  into  the  hill,  in  a  northeasterly  direction,  so 
rnn  V"^^^^'""^  tl^e  Mammoth  claim  in  depth.  This  tunnel  will  be  about 
600  teet  long  and  243  below  the  croppings.  On  the  17th  of  Aucust 
^st  this  tunnel  had  been  run  117  feet,  66  feet  of  which  was  open  cut. 
Ihe  ore-mass  trends  about  northwest  and  northeast,  and  dips  to  tiie 
north  and  east  at  about  45o. 

The  Martha  Washington  claim  is  about  two  miles  from  the  Mammoth 
and  carries  silver  and  lead,  without  much  copper.  It  has  a  distinct  vein- 
structure  trending  northeasterly  and  dipping  westerly  about  70°  lu 
thickness  it  ranges  from  3  to  i  feet.  TJie  ore  is  quartzose,  maty,  spoiigv, 
and  appears  to  be  the  result  of  the  decomposition  of  argentiferous  iuid 
antimomal  galena.  It  is  reported  to  assav  from  $40  to  $150  in  silver 
per  ton.  From  40  to  50  tons  were  upon  the  dump  in  August  last.  The 
incline  shaft,  from  40  to  50  feet  in  depth,  was  so  full  df  carbonic-acid  gas 
that  It  could  not  be  entered  with  a  burning  candle. 

The  North  Star  location  is  900  feet  in  length,  and  is  about  one  mile 
south  of  the  Mammoth.  The  vein  is  in  limestone,  with  a  gangue  of 
heavy  spar,  and  is  said  to  be  14  feet  wide,  and  cuts  the  strata  vertieally. 
A  tunnel  IS  being  run  m  to  cut  the  vein  at  a  depth  of  75  feet.  This  ore 
18  reported  to  carry  gold  and  silver,  and  to  assay  from  $20  to  $200  per 
ton.     Owners,  Messrs.  Congar,  Loomis,  Oakley  and  Carter. 

Black  Dragon :  Location  2,200  feet  in  length,  and  on  the  same  range 
as  thelforth Star.  The  vein  is  reported  to  be  from  4  to  10  feet  wide, m 
limestone,  carrying  carbonate  of  lead  and  ferruginous  matter,  assaying 
on  an  average,  about  $50  per  ton.  Owners,  Messrs.  Moore,  Peck,  Mc- 
Ourdy  and  Morgan. 

The  Sunbeam  is  aremarkably  well-defined  vertical  vein,cutting  through 
Lard,  porphyritie  rocks,  and  having  distinct  and  hard  croppings  for 
about  one  mile  in  length.  These  croppings  are  quartzose,  and  they 
stand  from  2  to  5  feet  above  the  surface.  In  many  places  they  are  much 
divided  up  by  intermediat*  masses  of  rock.  It  may  be  called  a  thin 
vein,  for  the  ore-bearing  portion  rarely  exceeds  6  to  12  inches  in  thick- 
ness, although  in  places  the  croppings  indicate  a  much  greater  breadth. 
Ihe  ore  is  a  decomposed  galena,  giviiigoxides  and  carbtmatps  of  lead 
rich  in  silver.  The  assays  have  ranged  from  $32  to  $848  for  silver,  ac- 
cording to  the  samples.  On  this  claim  there  was  one  shaft  of  130  feet 
and  another  of  50  feet  in  depth.  It  is  opened  in  many  other  places, 
and  considerable  quantities  of  ore  have  been  taken  irom  several  of  the 
claims,  chiefly  from  Cougar's,  the  O.  K.,  and  Moore  and  Peck's. 

The  Shoebridge  claim  is  located  and  opened  on  the  top  of  a  high  hill 
beyond  the  Sunbeam.  It  is  remarkable  for  the  unchanged  condition  of 
the  ore  at  a  moderate  depth,  the  sulphurets  being  found  there  in  their 
full  brilliancy  without  any  ruSty  or  ocherous  ore.  The  vein  is  opened 
by  a  shaft,  from  which  drifts  have  been  run  part  way  down,  and  at  the 
bottom,  lie  feet  from  the  surface.  The  vein  runs  nearly  north  and  south, 
and  IS  vertical.  It  has  a  good  clay  gouge  along  the  walls,  and  is  3  to  4 
leetthick  m  the  widest  part,  about  half  way  down  the  shaft.    The  ore 
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is  extremely  interesting,  inaamucli  as  it  consists  of  a  mixture  of  the  rare 
mineral  eiiargite  with  iron  pyrites.  Tiiis  mineral  is  a  compound  of 
Bulpliur,  arsenic,  and  copper,  containing  about  47  per  cent,  of  the  metal 
and  some  silver.  It  is  taken  out  in  large,  brittle,  black  masses,  which 
are  easily  broken  up  after  exposure,  and  show  numerous  cavities  lined 
with  small  rhombic  crystals  characteristic  of  the  species. 

Biif  Cottonwood  district. — The  first  location  made  and  recorded  in  this 
district  was  in  June,  1870.  Nine  locations  were  recorded  in  that  month, 
9  in  July,  18  in  August,  17  in  September,  i  in  October,  in  all  of  which 
it  is  claimed  that  galena-ore  was  in  sight.  The  veins  vary  in  thickness 
from  6  inches  to  several  feet,  and  the  ores  assay  from  $25  per  ton  to 
several  hundreds,  according  to  samples.  The  Davenport,  Theresa, 
Wellington,  Highland  Chief,  Wandering  Boy,  Anteloi>e,  Prince  of 
Wales,  Congress,  Lone  Star  State,  Rock  Island,  Beckwith,  Marfield, 
Hidden  Treasure,  Cooper,  Scott,  Eead  and  Benson,  and  the  Ophir,  all  had 
ore  in  sight  in  April,  1871.  The  Davenport,  Theresa,  Wandeiiug  Boy, 
Marfleld,  and  Prince  of  Wales,  had  each  yielded  some  ore  for  shipment 
already  m  the  fall  of  1870. 

There  were  over  two  hundred  locations  recorded  in  this  district  up  to 
April,  1871.  Its  southern  boundary  line  joins  upon  the  northern  edge 
of  Little  Cottonwood  district  along  the  summit  of  the  mountain,  above 
the  Emma  mine,  the  Savage,  Montezuma,  and  the  Flagstaff.  The  claims 
near  this  dividing  line  send  their  ores  down  into  Little  Cottonwood 
Canon. 

The  Davenport  mine  is  one  of  the  most  notable  of  the  district,  and 
has  produced  a  large  amount  of  ore  during  this  summer.  The  claim  is 
nearly  upon  the  dividing  lino  of  the  two  districts  at  the  top  of  the  hill. 
It  is  opened  by  an  incline  shaft  following  the  dip  of  the  vein.  The  ore 
,  is  similar  to  that  from  the  principal  claims  of  Little  Cottonwood,  and  is 
excellent  for  smelting.  It  appears  to  be  the  result  of  the  decomposi- 
tion of  argentiferous  antimonial  galena,  for  carborate  of  lead  and  the 
earthy -looking  oxides  of  lead  and  antimony  are  abundant.  The  devel- 
opments made  up  to  the  close  of  the  season  were  favorable  to  the  extent 
aud  richness  of  the  mine.  Considerable  ore  has  been  sent  down  the  Big 
Cottonwood  CanoTi  to  the  Hawkeye  works. 

Gold  is  reported  to  have  been  found  at  the  head  of  the  Big  Cotton- 
wood, high  up  among  the  granitic  and  gneissic  rocks. 

In  November,  1871,  the  district  contained  over  six  hundred  and 
twenty-five  locations. 

Little  Cottonwood  district. — Leaving  the  great  highway  about  seven 
miles  south  of  Salt  Lake  City,  the  road  to  Little  Cottonwood  crosses 
for  five  or  six  miles  the  low  foot-hills  formed  by  the  detritus  washed 
from  the  mountains.  These  are  not  genarally  cultivated,  and  present 
to  the  traveler  little  but  the  dusty  gi'ay  sage-brush,  except  in  the  im- 
mediate vicinity  of  the  streams.  Along  the  base  of  the  steep  mount- 
ain-faces runs  tbe  bench  or  old  water-line,  indicating  the  ■  former 
line  of  the  great  fresh- water  basin,  a  small  portion  ot  which  is  now  oc- 
cupied by  Salt  Lake.  This  bench  can  be  distinctly  seen,  even  at  a 
great  distance,  and  can  be  followed  for  many  miles  along  the  mount- 
ains. 

The  Wasatch  range  at  this  point  consists  of  upturned  strata  of  sand- 
stone, quartzite,  slate,  limestone  and  granite,  the  latter  apparently  of 
sedimentary  origin,  like  the  rest.  Whoever  undertakes  to  explain  the 
geology  of  the  Cottonwood  Canons  on  the  theory  that  the  granite  is 
erupti\-e,  and  forms  the  central  mass  of  the  upheaval,  will  be  involved  in 
serious  contradictious,  and  will  be  obliged  to  twist  the  facts  consider- 
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ably  to  fit  them  to  this  notion.  The  general  coarse  of  the  strata  is  nearly 
northwest  and  southeast,  bearing  rather  towards  east  and  west,  and  thus 
crossing  obliquely  the  geographical  axis  of  the  range,  which  is  nearly 
meridional,  aawell  as  the  course  of  the  canons,  whied  is,  windings 
apart,  on  the  whole,  east  and  west.  Thus  in  riding  through  the  canons, 
one  may  observe  on  both  sides  the  successive  strata,  the  edge  or  out- 
crop of  each  one  on  the  southern  side  being  farther  up  the  canon  (east) 
than  its  continuation  on  the  northern  side.  The  dip  is  usually  about 
60°  northeast. 

The  scenery-ia  thejCottonwood  Canons  is  both  grand  and  lovely.  The 
Big  Cottonwood  Canon  is  wild,  precipitous,  narrow,  and  tortuous.  At 
twenty  different  points,  as  one  rides  along  the  bank  of  the  stream,  the 
rock-masses  before  and  behind  seem  to  close  up,  and  leave  neither  inlet 
nor  outlet  for  the  tumbling  waters.  But  the  reckless  river,  getting 
ased  to  this  sort  of  thing  at  last,  plunges  boldly  toward  the  apparently 
impenetrable  barrier,  and  lo  I  a  narrow  fissure,  unseen  before,  opens 
around  some  jutting  crag,  and  the  flood  surges  through,  to  enter 
another  cul-de-sac  and  escape  again  by  a  hidden  ouUet.  Those  who 
have  admired  the  Devil's  Gate,  in  Weber  Canon— the  most  romantic 
point  on  the  Union  Pacific  Kailroad — will  understand,  from  the  hint 
which  that  one  spot  gives,  what  must  be  the  picturesque  effect  of  this 
canon,  which  is  crowded  full  of  snch  surprises.  Weber  Canon,  in  iaet, 
has  m  a  feeble  degree  many  of  the  characteristic  features  of  the  Wa- 
satch scenery ;  but  Big  Cottonwood  excels  it  in  every  particular.  The 
vast  overhanging  peaks  and  cbffs  on  either  side,  rising  3,000  feet  or 
more  above  the  road;  the  musical  brooks  that  pour  down  their  steep 
gorges,  now  leaping  in  cascades,  now  burying  themselves,  to  re-appear 
as  coo],  clear  springs;  the  stately  forests  of  pines  and  aspens;  and, 
last  touch  pi  beauty,  the  stains  and  patches  of  brilliant  color  from  innu- 
merable wild  flowers  that  cover  acres  and  acres  of  the  mountain  sides 
with  pure  white  and  delicate  blue,  and  bright  yellow,  and  fiety  red  and 
imperial  purple  hues — these  elements  all  combined,  and  viewer!  through 
the  marvelous  lens  of  the  spotless  upper  air,  present  a  picture  impres- 
sive and  inspiring  beyond  words.  Each  of  our  great  mountain-systems, 
the  Alleghany,  the  Boeky  Mountains,  the  Wasat«h,  the  ranges  of  the 
great  inland  basin,  the  Sierra  Nevada,  and  the  Coast  Eange,  has  its  pe- 
culiar style;  but  it  seems  to  me,  after  seeing  them  all,  that  the  Wa- 
satch unites  more  completely  than  any  other  (unless  it  be  the  Cascades 
ot  Oregon)  the  softness,  beauty,  and  luxuriance  of  the  East,  with  the 
subbmity  and  solemn  grandeur  of  the  West.  In  these  respects  the 
canon  of  the  American  Fork  perhaps  surpasses  those  of  the  two  Cotton- 
woods  ;  but  as  I  have  not  yet  had  the  pleasure  of  a  personal  acquaint- 
h  it,  I  cannot  speak  with  so  much  enthusiasm  concerning  its 


When  it  is  added  that  Big  Cottonwood  canon  is  not  more  than  four- 
teen miles  irom  Salt  Lake  City,  and  that  even  this  short  distance  will 
soon  be  traversed  by  rail,  so  that  the  tourist  can  leave  the  cars  ahnost 
at  the  very  mouth  of  the  canon,  it  will  be  evident  that  this  remarkable 
scenery  is  destined  to  become  well  known  and  loved  by  thousands  of 
travelers.  Inded,  I  do  not  doubt  that  Salt  Lake  City,  so  interesting 
on  many  accounts,  will  be  a  great  resort  of  pleasure  and  beauty  seekers 
henceforward. 

At  the  mouth  of  Little  Cottonwood  Canon  are  Colonel  Buell's  reduc- 
tion-works, comprising  two  Piltz  furnaces.  The  location  is  magnificent, 
aflording  a  flne  water-power,  excellent  dumping-grounds,  &c.  The  fur- 
naces were  both  idle  during  my  visit,  one  being,  just  ready  to  start 
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and  the  other  being  choted  with  a  huge  salamander.  Half  way  up  the 
eaSon  1  passed  the  works  of  Jones  &  Pardee — one-sbaft  furuKce,  half 
strangled  with  a  salamander,  but  smelting  bravely  and  persistently 
on  to  the  last  gasp.  At  the  head  of  the  caiion,  abont  niue  miles  from 
the  mouth,  is  the  town  of  Central  City. 

Little  Cottonwood  district  includes  the. valley  of  the  Little  Cotton- 
wood, and  extends  to  the  summit  of  the  mountains  on  each  side.  The 
lower  part  of  the  cafioti  is  walled  by  granite  remarkable  for  its  nniform- 
ity  in  structure  and  grain,  its  large  masses,  and  the  ease  with  which  it 
breaks  into  rectangular  blocks  for  building.  The  stones  for  the  founda- 
tion of  the  new  Mormon  temple  at  Bait  Lake  City  are  obtained  here. 
Higher  up  the  canon  the  granite  is  overlaid  by  metamorpliie  sandstones, 
slates,  and  limestone  strata,  extending  to  and  beyond  the  summit.  The 
strata  show  in  the  most  distinct  and  striking  manner,  whole  mountains 
being  cut  through  so  as  to  give  splendid  natural  sections.  It  is  in  the 
limestone  roeks,  at  about  the  middle  of  the  series,  that  the  principal  ed- 
posits  of  ore  occur.  TUe  claims  are  chiefly  upon  the  north  side  of  the 
valley,  on  the  slope  of  the  mountain  facing  the  south.  The  celebrated 
Emma  claim  is  about  halfway  up,  and  above  it  are  the  Savage,  Monte- 
zuma, and  Flagstaff,  besides  many  others  more  or  less  opeued  and  de- 
veloped. The  iirst  legitimate  location  iu  the  valley,  according  to  Dr.  O. 
H.  Congar,  was  made  by  Mr.  Silas  Brain,  in  August,  18fi5.  This  and 
other  locations  were  bought  by  Dr.  Congar,  in  connection  with  the  New 
York  and  Utah  Prospecting  and  Mining  Company.  One  thousand  feet 
of  each  of  tite  North  Star,  American  Eagle,  and  Morning  Star  claims 
were  sold  by  this  company  to  Mr.  Bruner,  of  Philadelphia.  Attempts 
were  early  made  to  construct  and  work  furnaces,  and,  after  some  un- 
successful trials,  Dt  Congar,  in  September,  1866,  succeeded  in  pro- 
ducing about  3,(100  pounds  of  silver-lead,  worth  about  $300  per  ton,  in 
silver. 

In  1869  Mr.  J.  B.  Woodman  sunk  a  shaft  a  short  distance  below  the 
North  Star  claim,  and  followed  indications  of  ore  until  he  suddenly 
opened  into  the  immense  deposit  now  known  aa  the  Emma  mine.  At 
the  present  time  the  claims,  shafts,  tnnnels,  and  open  cuts  upon  the  hill 
may  be  counted  by  hundreds,  and  several  claims  beside  the  Emma  have 
pr<Kluced  large  amounts  of  argentiferous  ore. 

The  Emma  mine  is  one  of  the  most  remarkable  deposits  of  argentif- 
erous ore  ever  opened.  Without  any  well-marked  outcroppings,  there 
was  nothing  npon  the  surface  to  indicate  the  presence  of  such  a  mass  of 
ore  except  a  slight  discoloration  of  the  limestone  and  a  few  ferruginous 
streaks  visible  in  the  face  of  a  cut  made  for  starting  the  shaft.  Some  of 
the  earliest  locators  in  the  caiion  assert,  however,  that  in  the  little  ra- 
vines below  this  shaft  large  masses  of  galena,  some  weighing  o\'gt  100 
pounds,  were  found  upon  the  surface  and  in  the  soil.  After  the  dis- 
covery of  the  deposit,"by  means  of  the  shaft,  a  tunnel  was  run  in  so  as 
to  intersect  it  in  depth.  This  tunnel  extends  in  a  northwesterly  direc- 
tion, and  is  365  feet  long.  It  intersects  the  ore-mass  where  it  was  about 
60  feet  long  and  40  feet  wide,  measured  horizontally.  From  this  level, 
called  the  first  floor,  ore  has  been  mined  above  and  below  until  an  exca- 
vation or  chamber  has  been  formed,  varying  from  20  to  50  feet  in  width, 
and  from  50  to  70  in  length,  and  77  in  height  above  the  tunnel-level,  and 
50  in  depth  below. 

In  August  last  a  portion  of  the  ore  below  the  tunnel-level  was  still 

standing,  but  the  mine  had  produced  from  10,000  to  12,000  tons  of  ore, 

assaying  from  100  to  216  ounces  of  silver  per  ton  of  a,000  pounds,  and 

from  30  to  66  per  cent,  of  lead,  averaging  about  160  ounces  of  silver,  and 

H.  Ex.  211 21 


.^vGoogle 


322      MINING   STATISTICS    WEST   OF    THE    ROCKY    MOUNTAINS. 

from  45  to  50  per  cent,  of  lead.  The  total  yalue  of  this  ore,  at  the  cash 
price  paid  for  a  large  part  of  it  in  Liverpool,  £36,  or  $175  iu  round  num- 
bers, was  ab«nt  42,000,000. 

This  ore  was  extracted  at  comparatively  little  cost.  Most  of  it  was 
stoped  from  below  upward,  and  was  delivered  by  chutes  into  the  cars 
upon  the  tramway  laid  in  the  tunnel.  In  general  tlie  ore  was  soft  and 
easily  excavated  by  picks  and  shovels,  without  the  aid  of  gunpowder. 
It  consisted  chiefly  of  ferruginous  and  earthy-looking  mixtures  of  car- 
bonate  and  oside  of  lead,  oxide  of  iron  and  of  antimony,  mixed  with 
nodules  of  galena. '  It  appears  to  have  resulted  from  the  decomposition 
of  argentiferous  galena,  and  other  sulphureted  and  antimonial  miner- 
als, contaiuiug  silver.  The  ore  may  be  said  to  be  without  ganguc,  and 
does  not  require  hand-sorting  or  separating  by  mechanical  means  from 
worthless  vein-stone.  This  ore  was  shoveled  up  and  put  into  sacks  for 
shipment  without  any  other  delay  or  expense.  The  larger  part  was 
shipped  overland  by  railroad  to  New  York,  and  thenoe  by  steamer  to 
Liverpool. 

The  walls  of  the  excavation  are  very  irregular,  but  consist  of  a  hard, 
white  dolomitic  limestone.  The  ore-massappears  to  conform  tothestrati- 
ficatiou,  and  to  have  a  gt-neral  northwesterly  direction,  dipping  to  the 
northeast.  The  extent  of  the  ore-mass  in  Uie  direction  of  its  length  had 
not  been  fully  ascertained  at  some  of  the  levels  when  I  visited  the  mine  iu 
July,  though  in  mpst  of  the  floors  it  had  ail  been  taken  out,  and  the 
form  of  the  excavation  may  be  taken  as  marking,  in  a  general  way,  the 
limits  of  the  main  body.  A  peculiar  breceiated  mass  of  dolpmitic  lime- 
stone accompanies  the  ore,  and  may  be  regarded  as  vein-matter,  for 
nodules  of  galena  are  found  isolated  in  its  midst  as  well  as  small  patches 
of  soft  earthy  ore  disconnected  with  the  main  body.  The  limits  of  this 
ore-bearing  breccia  are  not  yet  ascertained,  and  prospeetJng-drifts  to  the 
northwest  along  its  course  may  reach  other  bodies  of  rich  ore.  Late 
reports  from  the  mine  (iu  November)  state  that  such  masses  have  been 
found  at  the  end  of  drifts  run  in  from  the  flourth  floor.  It  is,  of  course, 
not  to  he  expected  that  the  extraordinarily  rapid  and  cheap  produc- 
tion of  the  past  season  should  continue  unchanged  in  the  future.  Such 
masses  of  ore  will  be  found  to  vary  and  to  be  pinched  in  size,  as  is 
already  evident  in  the  mine.  But  where  such  enormous  deposits  occur 
the  miner  is  justified  in  following  for  great  distances  in  length  and  in 
depth  the  merest  threads  or  seams  of  ore,  which  may  lead  to  other 
heavy  deposits.  Up  to  the  close  of  the  season  favorable  for  teaming 
and  shipping  the  ore,  the  attention  of  the  company  had  been  cbiefiy 
directed  at  the  mine  to  the  extraction  and  shipment  of  ore.  There  was 
little  time  to  give  to  prospecting  ahead  for  future  development.  This 
part  of  the  intelligeut  miner's  duty  has  been  neglected  until  recently, 

The  main  ore-chamber  is  well  timbered  throughout  with  a  framework 
of  squared  and  mortised  timbers  set  at  regular  intervals  of  4  feet  from 
center  to  center,  in  the  same  manner  as  practiced  iit  the  mines  on  the 
Comstock  lode,  Virginia  City.  The  vertical  space  is  divided  into  "  floors" 
or  levels  of  6  feet  8  inches  each.  There  are  eleven  floors  above  the 
tunnel  and  eight  below. 

The  circumstances  attending  the  sale  of  this  mine  in  England  do  not 
require  discussion  here,  I  have  elsewhere  declared  my  opinion  that  the 
price  obtained  (£1,000,000)  was  not  justified  by  the  appearance  of  the 
mine  as  I  saw  it;  but  1  must  frankly  coniess  that  the  very  important 
discoveries  reported  since  have  greatly  enhanced  its  value.  If  the  danger 
of  litigation  has  been  successfully  arreste<l,  1  do  not  doubt  the  compauy 
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will  produce  a  great  deal  of  ore  at  a  handsome  profit— probably  suf- 
ficient to  justify  their  large  capital.  .  ^  ,.  ^  _^u  *  * 
The  Forth  Star  is  a  claim  of  1,200  feet,  a  short  distance  northwest  of 
the  Emma  or  Woodman  shaft.  It  is  opened  by  an  incline  shaft  along 
a  seam  of  ore  marked  by  a  strong  ferruginous,  gossan-Iifce  outcrop. 
Very  little  ore  has  been  found  in  depth.  It  is  one  of  the  oldest  locations 
on  the  hill,  and  some  years  ago  a  furnace  was  erected  near  by  to  smelt 
tbe  ores,  but  it  had  no  success.  The  claim  is  now  worked  under  the 
superintendence  of  Mr.  Bruner.  ..    p  ^.^ 

The  Western  Star  claim  is  800  feet  m  length,  and  located  west  ot  the 
North  Star.  About  37  tons  of  ore  were  taken  from-near  the  surface. 
The  first  lot  of  10  tons  not  being  well  selected,  failed  to  pay  tbe  expenses 
by  about  $15  per  ton.  The  second  yielded  a  net  profit  of  about  $33  per 
ton,  and  the  last  about  $U  per  ton.  In  April,  1871,  the  owners  bad 
about  75  tons  of  ore  on  the  dump,  assaying  about  «60  m  silver  and  40 
per  cent,  of  lead.    The  shaft  at  that  time  was  90  feet  in  depth. 

The  Monitor  and  Magnet  claim  is  2,400  feet  long.  Considerable  quan- 
tities of  ore  have  been  sent  away  irom  this  claim  with  good  results. 
For  a  time  it  suppUed  Woohull's  furnace.  .^     c  .... 

The  Black  Prince  location  (1,700  feet)  is-about  200  feet  south  of  the 
Monitor  and  Magnet.  In  AprU  last  there  was  a  pit  15  feet  deep  upon 
this  claim.  ,  .      ,  „^^  .    .    . 

The  Caledonia, 'about  800  feet  west  of  the  Emma  claim,  i,6W  teet,  is 
opened  by  an  incline  shaft  and  a  tunnel  driven  in  about  300  feet  and 
crossing  "two  well-defined  veins"  and  several  small  leaders,  "producing 
an  excellent  quality  of  ore."  ,,    ^.    ■-,..      ^    i   ■     *      i 

The  Cincinnati,  at  the  eastern  end  of  the  North  Star,  had,  in  Apiil, 
1871,  a  tunnel  of  200  feet  in  length  driven  to  intersect  the  vein. 

The  South  Star  claim,  500  feet,  had  a  shaft  100  feet  deep,  and  show- 
ing some  good  ore  for  smelting.  This  is  about  2,000  feet  northwest  ot 
the  Emma.  „      ,   „,  ,  , 

The  Morning  Star  is  about  200  feet  west  of  the  South  Star,  and  has  a 
shaft  175  feet  deep.     Has  produced  some  good  ore  for  shipment. 

Tbe  Flagstaff  is  situated  about  3,000  feet  northwest  of  the  Emma, 
and  has  1,400  feet  in  the  claim.  Up  to  April,  1871,  oyer  80  tons 
of  ore  had  been  shipped  from  this  mine.  The  highest  yield  per  car- 
load of  10  tous  was  $120  for  silver,  per  ton,  and  58  per  cent,  ot 
lead  In  April  there  were  estimated  to  bo  about  400  tons  on  the 
dump,  assaying  about  ««0  in  silver  and  45  per  cent,  ot  lead. 
In  August  the  excavation  had  reached  a  depth  ot  about  260  feet  on  the 
dip  of  the  vein.  There  were  two  shafts  connected  below  by  drifts  some 
35  feet  in  length  serving  to  "  block  out"  some  of  tbe  ore-ground  and 
show  its  value.  The  vein  follows  the  stratification  of  tbe  limestone 
rocks  above  and  below  it  and  pitches  into  the  mountain  at  an  angle  ot 
about  450.  Like  all  the  veins  of  that  vicinity  there  is  no  out-crop 
of  quartz,  or  any  other  evidence,  along  the  surface,  of  the  existence 
of  a  vein  below.  The  ore  is  soft  and  earthy,  and  poorer  in  silver  at  the 
surface  than  it  is  in  depth.  The  quantity  of  carbonate  of  lead  mereases 
toward  the  lower  workings,  and  in  general  the  ore  is  richest  on  the  toot- 
wall.  Tbe  vein  varies  in  its  thickness,  but  both  of  the  walls  appear 
well  defined.  The  thickness  of  the  ore  will  probably  average  2J  to  3 
feet.  In  quality  the  ore  is  excellent.  It  sold  during  tbe  summer  on  the 
dump  for  $70  to  $85  per  ton.  Mr.  Webster,  of  the  firm  of  Webster  & 
Lewie,  of  New  York,  purchased  41  tons  of  the  rich  lead-bars  run  out 
from  ^is  ore,  and  found  it  soft  and  easy  to  work,  containmg  only  1  or  J 
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per  cent,  of  antimony,  ami  from  lOi  to  110  ounces  of  silver,  aud  IJ 
ounces  of  gold  per  ton, 

Messrs.  Lewis,  Johnson  &  Co.,  of  Salt  Lake  City,  (sampling-mi]]  s,) 
sampled  and  assayed  116  aacka  of  this  ore,  weigliiug  9,277  pounds,  and 
found  it  to  contain  per  ton  at  the  rat«  of  0.70  ounce  of  g(dd,  equal  in 
valae  to  $1446,  and  of  silver  57.57  ounces,  worth  $74.42,  and  55  per  cent, 
of  lead.  Moisture  3  per  cent.  A  parcel  of  10  tons  was  sold  in  San  Fran- 
cisco, in  Hovember,  1870,  to  Cross  &  Co.,  for  James  Lewis  &  Son,  Liver- 
pool, which  assayed,  on  arrival,  73J  ounces  of  silver  per  2,240  pounds, 
equal  to  65J  ounces  per  2,000,  equal,  in  value,  to  $85  per  2;000  pounds, 
and  60J  per  cent,  .of  lead. 

The  following  results  were  obtained  by  Major  Meader  in  Salt  Lake 
upon  four  separate  lots,  amounting  in  the  aggregate  to  about  3S0  tons : 
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Savage :  This  claim  comprises  1,400  feet,  and  is  located  high  up  on 
the  hill-eide,  about  1,500  feet  above  tlie  Emma,  and  a  few  hundred  feet 
east  of  the  Flagstaff.  It  is  opened  to  a  depth  of  over  230  feet  by  a 
single  inclined  prospecting-shafb  following  the  vein,  and  without  any 
side  drifts.  The  ore  shows  near  the  entrance  of  the  incline  as  a  rusty, 
gossan-like  mass,  or  vein,  cutting  the  beds  of  limestone  vertically.  A 
few  feet  below  the  surface,  within  the  incline,  the  thickness  of  the  vein 
overhead  is  about  3  feet.  It  pinches  up  at  a  point  lower  down,  and 
toward  the  bottom  of  the  incline  opens  out  again  to  a  vein  from  2  to  3 
feet  wide  of  rich  ore,  yellowish  and  rusty  in  color,  and  in  places  streaked 
with  green  stains  of  copper.  Quartz  vein-stone  is  found  at  the  bottom 
of  the  mine,  and  it  is  hoped  that  this  will  prove  to  be  a  continuous  reg- 
ular vein  formation. 

The  ore  is  soft  and  earthy,  much  like  that  from  the  Emma  and  other 
claims.  It  is  rich  in  silver  and  lead.  The  mineral,  wulfenite,  is  found 
disseminated  in  small,  thin  crystals  throughout  the  vein. 

The  Montezuma  is  about  90  feet  west  of  the  dump  of  the  Savage. 
The  vein  is  vertical,  or  nearly  so,  like  the  Savage,  and  extends  appar- 
ently from  3  to  5  degrees  west  of  north  (magnetic.)  The  croppinga  are 
rusty  and  rather  bard,  but  below  the  ore  is  softer  and  richer  in  silver 
and  lead.  The  country-rock  is  a  hard,  black  limestone.  TIjis  vein,  like 
the  Savage,  is  opened  by  an  incline  to  a  depth  of  240  feet.  This  incline 
follows  the  ore,  and  its  direction  is  about  north  40"^  west.  The  vein  may 
bo  said  to  average,  where  opened,  2J  feet  in  thickness.  Some  200  tons 
of  ore  had  been  shipped,  up  to  July,  and  about  the  same  quantity  re- 
mained upon  the  dump. 

The  ore  from  both  the  Savage  and  the  Montezuma  is  sacked  at  the 
mouth  of  the  incline,  and  then  lowered  down  the  side  of  the  mountain 
upon  a  wooden  tramway  1,285  feet  long.  The  loaded  car,  in  descending 
draws  up  the  empty  one,  laden  at  times  with  water  and  supplies  for  the 
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mine.  The  movement  is  controlled  at  tbe  top  by  a  friction-baud  upon 
the  shaft  of  the  drum  around  which  the  rope  passes.  At  present  all  the 
ore  is  raised  from  the  mines  by  a  Land-windlass  only,  no  hoisting-ma- 
chinery having  been  erected. 

A  line  for  a  tunnel  has  been  surveyed,  and  86  feet  had  been  excavated 
up  to  Augnst  last.  When  completed  it  will  be  from  250  to  300  feet  in 
length,  and  will  serve  as  an  outlet  for  the  ore  from  both  claims. 

The  Hiawatha  is  about  300  feet  west  of  the  Montezuma ;  claim  3,000 
feet.  Ore  from  this  claim  assays  $100  in  silver  and  40  per  cent,  of  lead. 
The  Bell  is  about  700  feet  west  from  the  Montezuma ;  shaft  about  150 
feet  deep ;  produces  good  ore.  The  Gopher  claim,  1,000  feet,  has  a  shaft 
60  feet  deep.'  The  Lilliwah  is  a  claim  located  about  100  feet  southeast 
of  the  Gopher.  The  Revolution  is  about  1,000  feet  east  of  the  Monte- 
zuma ;  shaft  150  deep  in  April,  1871.  The  Stoker  is  000  feet  beyond  the 
last ;  shaft,  in  April,  1871,  75  feet  deep. 

From  this  last  cl^im  it  is  only  a  short  distance  to  the  Bock  Island  and 
the  Davenport,  jaet  over  the  divide,  and  inside  of  the  line  of  Big 
Cottonwood  district.  South  of  these  claims  we  find  the  Lavinia,  the 
Grizzly,  Pocahontas,  Idaho,  Lincoln,  and  Diamond.  Still  lower,  and 
beyond  the  Emma  tunnel,  are  the  Chicago,  a  claim  of  1,000  feet,  the 
Ohio,  and  the  BeUef. 

Several  extensive  tnnnel  enterprises  are  under  way.  One  of  them,  by 
the  Emma  HOI  Tunnel  Company,  has  been  run  350  feet  into  the  solid 
rock  of  the  mountain.  This  is  located  at  a  point  about  300  Ifeet  west  of 
and  below  the  Emma  shaft.  About  1,000  feet  farther  east  is  the  mouth 
of  the  Little  Cottonwood  tunnel,  and  in  the  other  direction,  and  at 
about  the  same  distance,  the  Utah  tunnel  has  been  started. 

Professor  B,  SOliman,  of  New  Haven,  has  made  some  interesting  in- 
vestigations to  determine  the  composition  of  the  ores  occurring  in  the 
Wasatch  Range,  and  more  particularly  of  those  in  the  Emma.  With 
hie  permission,  I  insert  here  his  remarks  on  the  subject : 

The  ottjs  of  the  miniie  thus  far  opened  in  thu  Wasat-oli  Mountains  are  lorgoly  eom- 
poaett  of  epoeies  leaulting  from  the  oxidation  of  aulphtdes,  ettpeoitullj  galenite  and  au- 
tiuittuial  KaleDiv,  with  ^ume  salts  of  zino  and  copper,  atl  coDtainiag  eilym;,  aod  rarely  a, 
lltUecpld!  Irou  aod  manganese  ochers  occur  in  considerable  qnantit; in  Mimeof  them ; 
bat  toe  pioceaa  of  osidatjou  has  prevailed  very  exteneively,  eo  Utat  the  ochraceous 
character  of  the  ores  ^a  the  striking  featare  of  most  of  the  mines  iu  this  range. 

The  great  chamber  of  the  Emma  mine,  which  is  an  ovoidal  cavity  lueasniing,  bo  far 
aa  esplored,  about  HO  feet  vertical  by  about  80  by  110  fe«t'  transverse,  was  found  to 
ba  £11^  almost  exclusively  with  epigenespecieH,  the  product  of  oxidation  of  sulphides, 
and.^^iaUo  of  removal  without  the  iud  of  gunpowder  for  the  most  part.  Thestndy 
of  thi«  mass  reveaja  the  interesting  faet  tbftt  it  is  very  lu'gely  composed  ef  metallic 
oxides,  with  but  comparatively  small  proportions  of  carbonates  aud  sulphates.  For- 
tunately I  am  able  to  present  an  aoalysia  of  an  average  sample  of  82  tons  (^183,060 
pounds)  of  first-class  ore  from  the  Emma  mine,  made  by  James  P.  Merry,  of  Swansea, 
April,  ]j?71,  which  is  as  follows,  viz ; 

aiica iO.SO 

Lead 34.14 

Sulphur 2.37 

Antittiony -. — 2.27 

Copper  .....,..-- ...._..........-- ,,_........._.  0.  83 

Manc^ese --,--. ..,_.. .........-.-.- .,..._.._.._...........-...,-  0. 15 

Irott 3-54 

Silver 0.48 

Alumina ..,. .  — . — 0. 35 

Magnesia 0.25 

"  The  horiiontal  section  of  this  chamber  is  greatly  overrated  by  Professor  Silliman. 
The  Biae  given  heretofore  is  the  correct  one,  and  actually  meaaured. — K.  W.  R. 
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Carbouic  acid U50 

90.42 
Oxygen  and  water  by  difference 9, 58 

100.  00 

The  quantity  of  silver  obtained  Jroin  tbis  lot  of  oce  was  156  troy  ounces  to  thegrosK 
ton  of  2,^0  pounds. 

TLia  analyeia  sheda  important  light  on  the  chemical  history  of  thiB  remarliahle  me- 
tallic deposit,  and  wiU  aid  ua  in  the  stndy  of  the  paragenesia  of  the  derived  apcciefl. 
It  is  pretty  cectain  that  all  the  heavy  metals  have  exiated  originally  as  sulphides,  and 
we  may,  therefore,  state  the  analysis  thus,  allowing  8. 53  sulphur  to  convert  tlii:' 
heavy  met^s  to  this  state : 

Silica 40.90 

Metallic  sulphides 52.60 

AI,  .35;  Mg,  .25;  Ca,  .73;  Mn^;  Mn,  .20 1.53 

95.02' 
Water,  carbonic  acid,  and  loas 4.95 

This  calculation  assumes  that  the  snlphides  are  as  follows,  viz ; 

Galenite 38.69 

Stibnite 3.30 

Bornite ].o;i 

Sphalerite,  (blende) 3.62 

I^rite 5.43 

Argentite , 0. 54 

52.  eo 

This  stateraeut  excludes  the  presence  of  any  other  gaogne  than  sUiea,  and  consider- 
ing that  the  ores  esist  in  limestone,  tb»  almost  total  abacDce  of  lime  in  the  composi- 
tion of  the  average  mass  is  certainly  remarlcable.  The  amount  of  silica  found  ia  no- 
ticeable, ainco  quartz  is  not  seen  as  such  in  this  great  ore-chamber,  nor,  so  far  as  I  could 
find,  in  other  parts  of  the  mine.  The  silica  can  have  existed  in  chemical  combination 
only  in  the  most  inconsiderable  quantity,  since  the  baaes  with  which  it  could  have 
combined  are  present  to  the  extent  of  less  than  li  per  cent. ;  nor  do  we  find  in  the 
mine  any  noticeable  quantity  of  kaolin  or  lithomarge,  resulting  from  the  decomposi- 
tion of  silicates,  nor  are  there  any  feldspatbio  minerals.  It  is  most  probable  that  the 
silica  existed  in  a  state  of  minnte  aul>divi8ion  diffused  in  the  sulphides,  as  I  have  seen 
it  in  some  of  the  unchanged  silver-ores  of  Lion  Hill,  in  the  Oqnirrh  Eangc. 

The  absence  of  chlorine  and  of  phosphoric  acid  in  the  analysis  corresponda  well  with 
absence  of  the  species  cerargyriU  anH.  pyromorpkite,  of  which  no  trace  could  be  found  by 
the  most  careful  search  amon^  the  contents  of  the  mine.  The  minera  spealc  of  the 
"chlorides,"  and  the  unsqipntiho  obaervers  hare  repeated  the  statement  that  silver- 
chloride  is  found  in  the  Emma  mine,  but  the  ores  indicated  to  me  ae  such  are  chiefly 
antimonio  ochers.* 

The  general  (perhaps  total)  absence  of  the  phosphates  of  lead  in  the  Waaatch  and 
Oqnirrh  Mountains,  so  far  as  explored,  is  a  striking  peculiarity  of  the  mineralogy  of 
these  ranges.  On  the  other  hand,  the  absence  of  chlorine  in  the  mines  of  the  two  Cot- 
tonwooda  and  the  American  Fork  is  iQ  striking  contrast  with  the  constant  oocnrrence 
of  cerargyrite  (horn-silver)  in  the  Oquirth  and  also  in  the  southern  extension  of  the 
Wasatch.  I  have  sought  in  vain  for  a  trace  of  thia  species  in  the  districts  of  the 
Wasatch  just  named,  and  the  occnrrence  of  pyromorphif*  is  extremely  doubtful. 

MolgMw  acid,  however,  exists  pretty  nniformly  disseminated  in  the  mines  of  the 
Wasatch  in  the  form  of  wulfenile.  Although  it  occurs  in  minnte  quantity,  it  is  rarely 
absent,  and  may  be  regarded  as  a  mineralogieal  characteristic  of  the  districts  of  the 
two  Cottonwoods  and  of  the  American  Fork.  For  thia  reason  a  few  particulars  will 
be  in  place  here. 

Wnlfenite  is  found  associated  with  calamine,  (smithsonite,)  cenisito,  malachite,  az- 

"  There  exists  generally  among  the  mining 
the  United  States  a  distinction  between  horn-si 
ing,  as  I  am  peranadod,  from  supposing  the  ochraceoua  o 
feetly  develo[)ert  as  to  l»!  sectilo. 
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Tirite  and  more  ritrely  alone  in  little  cavities  in  tlie  ochraceons  ores.  In  the  Etoma 
mine'-vDirs  or  geodes  ara  occasionally  fonnd  lined  with  bottjoidal,  apple-green  cala- 
mine, rarely  crystallized,  often  brownish  and  aometimes  colorless,  bnt  invariably  asso- 
oiated  with  wulfenite.  The  calamine  incloses  and  covers  the  crystals  of  wulfemte, 
which  form  a  lining  of  considerable  thickness.  The  wulfenite  is  in  thin  tabular  crys- 
tals of  a  yellow  color,  resemhline  the  Carinthian  variety  of  this  species.  The  crystals 
are  very  brilliant  and  perfect,  bnl  quite  minnte,  rarely  two  or  three  miUimeters  in 
width  and  not  over  one  miUimetor  in  thickneas,  often  less.  They  are  quite  abundant 
in  this  association,  no  piece  of  the  calamine  which  I  have  seen  being  without  them. 
They  sometimes,  but  rarely,  penetrate  through  the  globules  of  the  calamine  so  as  to 
show  themselves  on  the  upper  surface  of  that  species.  But  the  calaxniiie  has  obviously 
formed  botryoidal  masses  around  the  wulfenite,  a  crystal  of  this  Bpceiea  being  often 
seen  forming  the  nncleus  of  the  calamine  gobules. 

These  facts  are  of  interest  in  the  paragenesia  of  these  epigeue  species.  Tlie, order  of 
production  has  obviously  been,  first,  the  cerusite  resting  on  ochraceous  iron,  manga- 
nese, and  other  metallic  oxides ;  next,  the  wulfenite  crystals  were  deposited  upon  and 
among  the  crystals  of  cerusite,  and  lastly  came  the  calamine,  crystalline  at  first,  and, 
as  it  accumulated,  becoming  fibrous  and  amorphous,  completely  inclosing  and  capping 

the  other  species.  ».    ,      „ 

Wulfenite  occurs  also  in  this  mine,  as  likewise  in  the  Plagstafi',  the  Savage,  and 
Robert  Emmet,  without  the  calamine,  but  never,  as  far  as  observed,  without  cerusite 
and  other  carbonates.  In  the  Savage,  masses  of  cerusite,  with  various  oxides,  are 
interpenetrated  by  the  tal^jilar  crystals  of  wulfenite. 

Although  wulfenite  forms  a  very  minute  factor  of  the  entire  ore-mass  in  these  mines. 
by  the  law  of  mineral  association  it  may  be  considered  as  the  charactoristLc  species 
01  the  ores  of  these  districts,  occurring  iu  the  magnesian  limestones.  So  far  as  I  am 
informed  or  have  observed,  wulfenite  lias  not  been  hitherto  found  in  any  of  the  other 
mining  districts  of  Utah;  but  by  the  same  law  it  may  bo  reasonably  looked  for  when- 
ever deposits  of  epigeue  minerals  are  explored  in  the  same  geological  and  raineralogi- 
cal  relations  in  IJie  Wasatch  range  of  mountains. 

The  oxidizing  and  desulphurizing  agency  which  has  acted  upon  the  great  ore-mass 
«f  the  Emma  mine,  whatever  it  was,  has  performed  its  work  with  remarkable  thorough- 
ness. A  careful  study  of  its  action  discloses  some  other  facts  of  interest  in  the 
paragenesis  of  species.  lYom  the  appearance  of  numerous  large  blocks  of  ore,  forming 
solid  boulders  in  the  general  mass,  a  concentric  arrangement  is  easily  recognized.  On 
breaking  these  masses  across,  the  fresh  fractures  disclose  a  dark  center  which  consists 
almost  entirely  of  decomposed  snlphides,  composed  chiefly  of  cerusite  blackened  by 
argeotite  and  metallic  silver  in  a  pulverulent  form.  This  dark  center,  chiefly  of  ceru- 
site, is  often  pseudomorph  of  galenite  in  its  fracture.  Next  is  usually  a  zone  of  yel- 
lowish and  orange-yellow  antimonial  ocher,  cervantite,  often  quite  pulverulent,  at 
times  only  staining  the  cerusite ;  then  follows  a  narrow  zone  of  green  and  blue  cop- 
per-salts, malachite,  azurite,  cupreous  anglesite,  with,  rarely,  wulfenite ;  then  follows 
cerusite,  sometimes  stained  withantiraouy  ocher,  and  not  nnfrequently  associated  with 
wulfenite;  outside  aU  are  the  iron  and  manganese  oohers.  This  concentric  arrange- 
ment I  have  observed  in  a  great  number  of  cases ;  and  the  above  order  of  species, 
while  not  invariable,  is  believed  to  reflect  accurately  the  graieral  arrangement.  Well- 
ijrystallized  species,  as  mineralogical  specimens,  are  rare  in  this  great  moss;  but  the 
fbllowing  may  be  recognized  aa  its  chief  components: 

Oa&«ite,8pbalerite,pyrito,jame6onlteCt),  argentite,st*phanite,  bonlangerLte({),an(i- 
iiimiMi(flatoiite,(»rmwi«(e,  mimetite (I),  limonite, wad,  kaolin,  lithomarge,  cerusite, angle- 
site,  linarite,  waifmite,  laariteyTaalachiU.smilhiomU.  Those  most  abundant  or  best  crys- 
tallized are  in  italics.  This  list  can  no  doubt  be  extended  as  opportunity  occurs  for 
the  more  careful  study  of  the  ores,  the  great  mass  of  which,  amounting  to  many  thou- 
sand tons,  have  gone  into  commerce  without  passing  under  any  miueralogical  eye. 

American  Fork. — This  district  adjoins  Little  Cottonwood  on  the 
southeast.  Among  the  principal  claims  are  the  Miller,  Pittsburgh, 
Wyoming,  Kentuck,  Alpine,  Silver  Glance,  Waterloo,  Emeline,  Con- 
queror, Champion,  Chelsea,  Castor,  Temble,  Mary  Ellen,  Live  Yan 
kee  and  Silver  Tie. 

The  Silver  Glance  is  opened  by  two  cuts,  each  about  25  feet  long, 
a  tunnel  120  feet  long,  and  an  incline  shaft  H7  feet  long,  with  a  drilt 
irom  it  35  feet  long.    There  is  a  large  pile  of  ore  on  the  dump. 

The  Miller  is  a  very  large  deposit  of  ore,  on  which  much  work  has 
been  done.  It  is  opened  by  two  tunnels  and  an  incline,  the  largest 
tunnel  being  60  feet  in  length,  following  a  solid  body  of  ore  all  the  way 
from  the  surface  to  the  heading,  where  it  showed  a  vein  19  feet  in  thiek- 
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nesa  iti  June.  At  that  time  a  portion  of  the  mine  had  caved  in,  owing 
to  defective  timbering,  but  eveu  when  seeing  it  under  this  disadvantage 
the  body  of  ore  exposed  to  view  appeared  very  large.  Two  miners, 
with  pick  and  shovel,  could  easily  keep  two  wheelbarrows  busy  run- 
ning out  ore  to  the  dump,  where  five  men  were  employed  sacking 
it  up,  alter  which  it  was  slid  down  a  ravine"  to  the  guleh  below.  Prom 
twelve  to  fourteen  tons  per  day  was  the  usual  quantity  taken  out  when 
worked  in  this  way.  When  we  consider  tliat  this  ore  will  run  from  $90 
to  $180  per  ton,  and  that  the  quantity  which  can  be  taken  out  wbeu  the 
mine  is  properly  opened  for  working  will  be  only  limited  by  the  means 
of  transportation  and  reduction,  we  can  hardly  comprehend  the  true 
value  of  this  mineral  deposit.  The  surrounding  mountains  are  tliickly 
coYtred  with  a  heavy  growth  of  pine,  sufficient  to  furnish  fuel  in  abun- 
dance for  many  years  to  come. 

The  Wyoming  lode  is  situated  about  400  feet  above  the  Miller,  on 
the  very  crest  of  the  mountain,  and  is  supposed  by  many  to  be  the  same 
vein.  In  June  a  short  drift  had  been  run  in  on  the  vein  from  the  east 
face  of  the  hill,  at  the  end  of  which  a  shaft  had  been  sunk  to  a  depth 
of  20  feet,  disclosing  a  vein  of  ore  8  feet  in  width.  It  shows  nearly  the 
same  character  as  the  Miller,  beiog  carbonate  mixed  with  galena,  as- 
saying at  the  rate  of  $122  per  ton. 

The  Kentuck  lode  is  nearly  a  mile  further  north  on  the  same  mount- 
ain. A  shaft  has  been  sunk  to  the  depth  of  25  feet  from  the  surface, 
the  ore-vein  being  about  4  feet  wide  iu  the  bottom.  The  mineral  is 
coarse  galena  and  honey-combed  quartz. 

The  Alpine  mine,  within  a  few  hundred  feet  of  the  Miller^  has  de- 
veloped a  large  body  of  ore,  thonght  to  be  equal  to  that  of  the  Miller. 
The  company  had  about  100  tons  on  the  dump  in  August.  The  Alpine 
has  been  pierced  and  laid  open  by  a  tunnel  run  iuto  the  side  of  the 
mountain  something  over  100  feet,  which  is  well  timbered,  and  the  mine 
is  in  good  condition  to  deliver  much  ore. 

The  Pittsburgh  mine  showed,  in  November,  in  an  incline  43  feet  deep 
and  a  cut  of  12  feet,  a  large  body  of  solid  lead-oro,  which  was  re- 
ported to  assay  $60  per  ton  in  silver,  and  69  per  cent,  of  lead.  The 
quantity  in  sight  was  estimated  at  5,000  tons,  which,  it  was  expected, 
could  be  brought  to  the  surface,  as  soon  as  the  new  tunnel  should  bo 
completed,  at  the  small  cost  of  $1  per  ton. 

The  Champion  is  opened  by  a  shaft  60  feet  deep,  and  by  two  tunnels 
each  100  feet  deep.    Galena-ores. 

The  Mary  Ellen  claim  shows  a  mixture  of  galena,  iron  pyrites,  and 
copprar  pyrites,  and  is  said  to  contain  gold. 

The  Sultana  smelting-works,  consisting  of  three  furnaces,  were  built 
to  work  the  ores  of  the  Miller  mine.  They  are  at  the  junction  of  Mil- 
ler and  the  main  caiion.  Other  works  are  to  be  erected  at  the  month 
of  the  cation,  and  reflning-works  at  Lehi.  The  foundation  ft>r  a  quartz- 
mill  has  been  laid. 

Thedistrict  has  two  recording  offices,  and  over  600  claims  had  been. 
recorded  up  to  November,  1871. 

Lumen  district. — This  district  is  about  one  hundred  and  twenty-flve 
miles  west  of  Ogden,  nearly  on  the  line  between  Utah  and  Nevada,  and 
six  miles  south  of  the  Central  Pacific  Bailroad.  It  was  rep<H'ted,;in 
October  lastj  that  Messrs.  Buel  and  Bateman  had  purchased  the  Zecoma 
claim  in  this  district,  a  claim  which  carries  galena,  said  to  aasay  65 
ounces  silver  per  ton,  and  a  high  percentage  of  lead,  and  that  they 
wonld  speedily  erect  a  furnace  for  smelting  the  galena-ores  which  it 
yields.    About  100  tons  of  galena  are  reported  to  have  been  previously 
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shipped  West.  There  are  also  several  eopper-elaims  iu  this  district, 
from  which  a  few  tons  have  beai  shipped  to  San  Fraiioiseo, 

Saint  George  district. — Up  to  April*  1871,  no  claime  had  beeu  opened 
and  worked  in  this  district,  though  many  locations  had  been  made. 

Star  digtrict,  Beaver  Count}/. — Up  to  April,  1&71,  the  total  amount  of 
ore  shipped  from  this  district  would  not  exceed  100  tons,  and  this  from 
various  locations.  One  lot  worked  at  Ely  &  Raymond's  Mill  yielded 
$197  per  ton  in  silver.  This  was  from  the  Taylor  mine.  One  shipment 
to  San  Francisco  netted  $250  per  ton,  and  one  lot  sampled  in  Salt  Lake 
City  yielded  $288  pei-  ton. 

Eamilton  district. — A  new  district,  southwest  of  Camp  Floyd,  was 
organized  in  September  last.  The  quartz-croppings  are  reported  to 
contain  galena  and  some  gold. 

Parley's  Park,  a  district  about  thirty  miles  east  of  Salt  Lake  City. 
The  principal  mine  here  is  the  Piuon,  in  which  a  large  body  of  galena 
and  carbouate  has  been  struck.  Assays  are  reported  to  yield  from  30 
to  lioO  ounces  of  silver  per  ton.  The  owners,  Lowe  &  Co.,  are  reported 
to  have  contracted  to  deliver  20  tons  a  day  to  the  new  smelting-works 
to  be  erected  at  Ogden. 

List  of  furnaces  and  mills  in  Utah  in  tlie  latter  part  of  the  summer,  1S71. 

OjAir,  furnaces,  5;  mills 2  j  Salt  Lake,  furnaces i 

Stockton,  furnaces 3     Bingham,  furnaces 2 

Tintic,  furnaces 2     American  Fork,  furnaces 2 

Cottonwood,  furnaces 3  I  Corinne,  furnaces 1 


For  the  following  estimate  of  working  expenses  of  a  l.'i-stamp  mill, 
with  Briickner  roasting-cylinders,  in  Utah,  I  am  indebted  to  Mr.  L- 
Hnepeden,  the  agent  of  Mr.  Bruckner: 

E^iimaie  for  Vi-stamp  mill  in 

[All  these  figures  are  high.] 

Labor; 
EDgine,  4  corda,  at  S5,  (84) $20  00 

Woodr  ^ 

Furnaces,  4  cords,  at  $5,  (S4) ---..     20  Oft 

Two  engineers,  at  jJS  and  $4 ^  ** 

Twooi^hera *^00 

Foreman,  (night  shift) 5  00 

Head  amalgamator 5  00 

Two  amalganjatora,  at  S4 3  00 

Two  roasters,  at  85 1"  ™ 

Two  rouBtabonte,  at  $3  50 7  00 

Aasayer,  86;  smelter,  $5 ---  H  00 

Clerk,  $4;  superintendent,  820 24  00 

Salt,  8  per  cent,  on  20  tons,  at  ^  cent 16  00 

Lossofiron 15  00 

Lose  of  Quioksilver,  50  ponnds - 40  00 

^      "                                                    3  00 

5  00 


Total  on  20  tons,  at  Sl2  per  ton 240  Oi 

Till. — In  the  fall  an  effort  was  made  to  create  an  excitement  on 
account  of  alleged  discoveries  of  vast  deposits  of  tin  in  the  vicinity  of 
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Ogden,  and  many  poor  minera  were  actually  allured  into  spending  con- 
siderable time  and  money  in  that  district.  But  the  "tin mines"  were 
speedily  disposed  of  by  scientific  men  as  a  gigantic  fraud  on  the  public, 
and  in  time,  I  believe,  to  prevent  serious  losses  by  inexperienced  men. 
The  following  letter  of  Dr.  F.  A.  Gentb,  of  Philadelphia,  to  the  editor  of 
the  United  States  Eailroad  and  Mining  Journal,  shows  the  nature  of 
the  "tin  mines"  and  "ores:" 

Dear  Sir:  In  the  Philadelphia  Loflger  of  the25tli  ult.,  and  several  other  nowspapera, 
appeared  the  following  ftom  Sale  Lake  City,  under  date  of  October  83:  "The  iiw 
rainea  of  Offden  are  enjoying  inoreaaed  attention.  The  governor  and  a  large  party 
went  to-day  to  visit  tliem.  An  experienced  miner  and  export  from  Comwall,  Kngland, 
reports  them  wonderful,  and  that  vast  qnantitiea  of  ore  in  sight  at  the  Star  of  the 
Weet,  the  pioneer  disoovery,  will  average  20  per  cent,  of  fine  tin.  He  says  these  dis- 
coveries are  destined  to  work  a  revolntion  in  the  tin  trade  of  the  world.  New  dis- 
coveries are  being  made  daily,  and  another  claim  has  been  bonded  for  «200,000." 

These  are  certainly  wonderfal  discoveiies,  and,  judging  from  the  character  of  the 
"ore,"  there  can  be  no  douht  that  it  exist*  in  vast  qnantitiea.  It  was  my  good  for- 
tune, already  over  one  month  ago,  to  receive  some  of  that  which  had  been  sent  t« 
Waahington.  About  fourteen  days  ago  I  received  a  second  lot  for  examination,  and 
was  also  favored  with  a  visit  of  one  of  the  owners,  who  brought  larger  liimpa,  and 
showed  some  bars  of  tin  which  had  been  melted  from  the  ore,  and  afio  some  copper 
which  bad  been  tinned  with  the  product  of  such  smelting  operations.  My  specimens 
are  undvnbtedig  authentic  They  conaiat  of  a  rock,  compost  of  white  feldspar,  (probably 
aibite,)  hornblende,  and  a  small  qnantity  of  quartz.  The  albite  and  hornblende  are 
present  in  variable  qnantities,  eometimes  the  one,  aometimes  the  other  predominating. 
Ocular  inapection  did  not  ehow  a  traceof  «b;  concentration  of  the  heavier  portion, 
by  grinding  the  rock  and  washing  oif  the  lighter,  and  the  chemical  examination  of  the 
heaviest.didaJsoshownotatraceof  fin.  A  very  careful  anal vsi a  and  a  crucible  assay 
showed  likewise  total  absence  of  Un.  The  epeoimens  which  'l  received  are,  therefore 
no  tin-ore  at  all,  bnt  syenite— a  eranite  in  which  mica  is  replaced  by  hornblende.  As 
undoubtedly  strong  efforts  will  be  made  in  the  East  to  dispose  of  these  "  valaabk  Km- 
mines,"  I  consider  it  my  duty  to  make  this  plain  atatenjent  of  my  experiments,  and 
hope  that  all  the  newspapers  which  have  helped  to  circulate  the  report  about  these 

F.  A.  GENTH. 
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CHAPTER   VI 

ARIZONA. 

la  spite  of  tbe  unsafe  condition  of  tliis  Territory  during  the  year,  on 
iiccount  of  Indian  depredations,  material  progress  has  been  made  in  tlie 
discovery  and  partial  development  of  new  mining  districts,  while  in  the 
older  districts  quartz  mining  has  been  carried  on  in  the  same  mines  as 
were  worked  last  year. 

The  principal  new  discoveries  were  made  in  the  Bradshaw,  the  Hual- 
pai  or  Sacramento,  and  in  three  new  districts  which  were  organized  in  the 
western  foot-hills  of  the  Pinal  Mountains.  The  latter  have  been  named 
the  Hoisted,  Pioneer,  and  Kevada  districts.  There  -were  also  valuable 
discoveries  made  in  the  immediate  vicinity  of  Prescott,  these  new  silver 
mines  being  located  only  four  to  five  miles  southeast  of  the  town,  in  the 
heavy  pine  timber  of  the  Sierra  Prieta. 

Mr.  John  Wasson,  the  sarveyor-general  of  Arizona  Territory,  has 
kindly  furnished  me  with  a  summary  of  mining' operations  in  the  Terri- 
tory during  1871,  which  follows  in  full : 


Sir  ;  lu  acootdance  ivitb  a  request  tuade  by  Mr,  A.  Bilera,  of  date  Octflber  23,  and 
nbioh  1  received  November  14,  I  at  once  aildresMd  lottera  of  inq^uirj  to  different  par- 
ties thronghout  the  Territory,  wliereby  I  hoped  to  get  more  exact  information  regard- 
ing  tbe  progress  of  mining  during  the  present  year  tlian  in  any  other  manner,  but  as 
yet  only  a  few  responses  have  reached  me,  and  but  one  of  them  of  much  valne. 

Tbe  annesed  stateroeut,  marked  A,  is  furnished  me  by  O.  H.  Case,  depnty  surveyor 
of  mineral  lands  in  Yavapai  County,  and  is  as  nearly  correct  as  probably  any  one  conld 
have  prepared  on  short  notice.  . 

In  consequence  of  a  scarcity  of  water,  mining  operations  in  that  county  during  tlie 
present  vear  have  been  almost  wholly  c<inlined  to  developments  of  old  and  the  dis- 
covery of  new  mines,  and  in  these  respects  hopeful  progress  has  been  made.  In  many 
letters  received  from  woll-inforraed  men,  resident  in  Yavaiiai  County,  all  speak  more 
encoar^ingly  regarding  the  fnture  of  mining  in  that  region  than  was  common  one 
year  ago,  Tbe  unnsual  dronght  of  the  past  two  years  has  rendered  placer  mining 
generally  impossible ;  yet  much  of  the  country  in  the  vicinity  of  Prescott  is  known  t« 
contain  plaeer-gold  in  fine  paying  quantities,  which  can  easily  be  made  available  with 
a  supply  of  water  for  washing. 

The  discovery  of  very  rich  mines  in  Bradshaw  mining  district  last  January,  diverted 
the  attention  of  many  miners  from  moderately-paying  mines.  While  numerous  dis- 
eoveries  or  locations  have  been  made  in  that  locality,  the  Tiger  lode  is  the  chief  one. 
A  shaft  is  down  on  it  100  feet,  and  the  drifts  and  cross-cuts  run  show  the  width  of  the 
vein  to  be  31  feet.  The  development  is  going  forward,  and  San  Francisco  operators 
are  spending  their  money  on  it.  Early  in  Uiis  year  a  renewal  of  prospecting  was 
made  in  Huolpai  or  Sacramento  district,  which  lies  in  Mojave  County,  and  near  tbe 
Colorado  River.  The  greatest  activity  and  interest  prevail  there  at  this  time.  Over 
five  hundred  miners  have  recently  gone  there,  and  more  are  goiug  and  taking  means 
and  experience  with  them.  All  doubts  of  the  richness  of  these  mines  and  tbo  abnn- 
dauce  of  ore  are  removed.  Deputy  mineral-surveyor,  0.  H.  Case,  writes  me,  under  date 
of  the  20th  instant,  that  the  owners  of  the  Clinton,  Niles,  and  Jones  lodes  had  three 
Tons  of  silver-ore  recently  worked  in  San  Fcancisco,  which  yielded  $3,400;  also  that 
Clark  &  Co.  had  worked  at  the  smne  place  four  tons  of  Keystone  ore,  which  had  given 
in  silver  810,720.  Nothing  is  said  of  any  yield  in  gold.  From  various  letterB_  written 
by  men  of  experience,  and  who  are  expending  their  own  time  and  means  in  those 
mines,  I  am  led  to  believe  that  the  recent  discoveries  in  Hnalpai  district  are  of  vaat 
value,  and  wUl,  as  one  writer  says,  make  that  section  one  of  the  best  for  mining  on  the 
Pacific  coast.  . 

In  the  month  of  July  a  party  of  nearly  three  hnndred  men  was  formed  for  exploring 
the  Pinal  Mountains,  which,  1  believe,  wholly  lie  in  the  new  county  of  Maricopa.  This 
party   was  commanded  by  Governor  Safford,  and  guided  by  a  man  named  Miner. 
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Owing  to  the  lattert  roisrepresentations  of  his  knowledge  of  the  conntry,  the  timo 
and  supplies  of  Ihe  company  were  exhanated  in  a  fruitlesa  search  for  pretended  dis- 
coveries made  in  1369;  hat  tUe  ramhlings  of  the  expedition  nndouhtediy  led  to  the 
late  discovery  of  quartz-veias  of  mnoh  promise  in  the  Pinal  Moantaina.  Three  dis- 
tricts were  formed  early  in  this  month,  viz,  Hoisted,  Pioneer,  and  Nevada.  The  Sil- 
ver Queen  lode,  ih  the  Pioneer  district,  is  reported  best,  so  far  as  developed.  Twenty- 
fonr  hnndred  pounds  of  the  ore  are  now  on  the  way  to  San  Francisco  for  accurate  test. 
Assays  running  from  hundreds  into  thousands  per  ton  are  reported.  Mach  interest  is 
manifested  by  men  of  all  occupations,  and  nearly  all  are  tryins  to  get  some  interest  at 
the  expense  of  previous  earnings.  The  lodges  are  but  a  few  miles  from  the  Gila  Eiver, 
and  wood  and  water  are  reported  quite  convenient  and  abundant. 

Other  diacoveriea  which  promise  well  have  been  made  in  many  parts  of  the  Terri^ 
tory,  but  moBtiy  where  it  is  unsafe  for  small  parties  to  go,  or  stay  when  there.  In- 
stances of  this  kind  are  within  my  knowledge,  and  citizena  of  Tncson  are  interested. 
Several  locations,  »  few  milca  aoutUward,  the  owners  have  endeavored  to  prepare  for 
patent,  hut  the  Apacke  Indiana  have  frequently  stolen  or  destroyed  their  toola  and  im- 
provements; and  laborers  cannot  be  induced  to  carry  on  work  at  any  price.  With  few 
exceptions,  Wators  are  intensely  anxioua  to  positively  aecure  their  mines,  because  of 
the  prospect  of  early  railway  communication.  Bnt  danger  prevails  everywhere  except 
near  the  Lower  Gila  and  Colorado  Eivera.  Every  act  ot  locators  eshibite  honeat  faith 
in  the  great  value  of  the  qnarta-vjeina  of  Arizona, 

I  addressed  a  letter  to  a  gentleman  at  Wickenburgh  for  statiatics  of  the  Vulture 
mine,  the  largest  producing  one  in  the  Territory,  but  no  reply  ia  yet  received.  In  a 
friendly  letter  from  the  superintendent  of  the  mine,  of  dato  November  li  he  says  it "  still 
holds  its  own,  and  the  prospect  of  finding  water  in.  the  mine  for  milling  purposes  is 
very  flattering.  I  am  sinking  a  shaft  inside  the  mine,  and  am  down  with  it  310  feet 
from  the  surface.  I  struck  water  at  295  feet,  and  it  iias  steadily  increased  as  the  shaft 
deepens.  I  think  75  feet  more  sinking  will  find  water  enough  for  a  20-8tamp  mill.  •  • 
I  have  an  unusual  quantity  of  good  milling  ore  in  sight." 

Should  water  for  milling  purposes  be  found  in  the  Vnltnre,  I  think  Mr.  Eilors  will 
asanre  you  that  it  will  then  be  one  of  the  moat  valuable  mining  propertiea  in  America. 
Aa  it  ia,  water  for  the  men,  mining,  cooking,  &o.,  has  to  be  hauled  fifteen  miles,  and 
the  ore  a  like  distance  for  reduction. 

Extenaive  work  lias  been  reported  at  varioua  times  as  going  on  in  Caetle  Dome  dia- 
trict,  situated  about  sixty  miles  above  Arizona  City,  and  near  the  navigable  waters  of 
the  Colorado.  Many  shipments  of  ore  have  been  made  to  San  Francisco  for  sale  and 
reduction,  and  I  am  informed  that  satisfactory  returns  have  generally  been  aecured. 
A  pat«nt  has  recentlj^  been  applied  for  of  the  Flora  Temple  lode,  in  that  locality,  and 
much  interest  is  manifested  in  securing  title  to  mining  property  there. 

A  large  vein  of  coal,  and  of  valuable  quality,  has  been  discovered  near  Camp  Apache, 
in  Yavapai  County.  The  coal  has  been  used  by  smiths  with  entire  satisfaction.  An- 
other  vein  of  great  size,  and  reported  good  quality,  was  located  some  weeks  ago  about 
sixty  or  eighty  miles  east  and  north  ot  Tucson,  in  Pima  County.  . 

Generally  speaking,  nearly  every  prospecting  expedition  which  makes  a  determined 
effort  finds  new  mines  of  the  precious  metals  or  other  minerals,  which  have  every  indi- 
cation of  permanency  and  value. 

Now,  they  cannot  he  occupied  and  developed,  except  where  many  are  found  near 
each  other.  It  ia  certain  death  for  half  a  dozen  or  a  dozen  men  to  attempt  to  carry  on 
wark  beyond  the  direct  influence  of  military  camps  or  large  settlementa. 

Very  respectfully,  yonr  oliedient  sravant,  , 

JOHN  WA8S0N, 

Sairegor-Gtoeral. 
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The  Tiger  lode  and  the  new  developments  in  the  Hualpai  district  liave 
tbrmed  the  prominent  features  of  the  mining  news  from.  Arizona  during 
the  year.  Of  the  former,  the  most  extravagant  descriptions  have 
reached  me.  The  vein  was  discovered  towards  the  end  of  last  year,  bnt 
the  value  of  the  ore  was  first  ascertained  during  the  first  quarter  of 
1871.  Several  assays,  which  ran  very  high,  created  an  immense  excite- 
ment. A  town  was  laid  out  in  the  immediate  vicinity,  which  filled 
rapidly  with  people,  and  actual  prospecting  of  the  led  go  was  energetically 
prosecuted.  The  vein  is  reported  to  have  been  traced  for  over  six  miles, 
and  for  a  large  part  of  this  distance  claims  have  been  staked  out,  most 
of  whieh  have,  by  this  time,  been  more  or  less  tested,  by  shafts  and 
drifts.  The  shaft  of  the  Discovery  Company  (Morelaud  &  Co.)  is  the 
deepest,  and  they  have  taken  out  the  most  ore,  some  of  which  has  been 
sent  to  San  Francisco,  and  yielded  nearly  $750  per  ton.  The  assays  of 
samples  from  this  vein,  which  have  been  published,  run  all  high,  and 
many  of  them  exceed  $2,000  per  ton,  while  I  have  seen  none  which 
gave  a  yield  below  $58.  The  following  are  a,  few,  all  of  them  having 
been  made  in  Virginia  City,  Nevada:  $1,008.75;  $736.50;  $22.60;  $122; 
$1,742.03;  $1,953.40;  $2,547.90;  $58.13;  mixture  of  ores,  $1,318.69. 
Also,  $1,804.69;  $1,586.31;  $972.22;  $1,305.40;  $2,990.69;  $8,028.47. 
It  is  reported  that  San  Francisco  capital  has  come  to  the  aid  of  the 
Discovery  Company,  and  that  thus  it  has  been  enabled  to  continue  in  its 
course  of  sinking  and  drifting,  (one  drift  is  said  to  be  in  over  80  feet  on 
the  vein,)  while  nearly  all  of  tiie  other  claims  on  the  lode  have  been 
lying  comparatively  idle. 

The  silver  veins  discovered  near  Prescott,  during  the  fall,  are  re- 
ported as  narrow,  but  exceedingly  rich.  In  regard  to  yield  per  ton,  it  is 
asserted  that  the  Bismarck,  Cornucopia,  and  Homestake  ores  fully  equal 
those  from  the  Tiger.  I  am  not  informed  as  to  the  erection  of  reduction- 
works  to  treat  the  ores  of  the  silver  mines. 

The  Del  Pasco,  which  was  mentioned  favorably  in  last  year's  report,, 
has  been  further  sunk  upon  daring  the  year,  and  the  5-stamp  mill, 
erected  near  by,  has  been  at  work  a  small  part  of  the  time.  In  the  fall,, 
the  supply  of  water,  which  is  at  no  time  very  abundant,  became  so 
scanty  that  for  two  months  the  mill  could  only  run  three  and  four  hours. 
per  day.  In  an  aggregate  run  of  one  hundred  and  ninety-two  hours 
daring  that  time,  42  tons  of  ore  were  crushed,  which  yielded  $2,500,  or 
an  average  of  $59.52  per  ton,  considerably  less  than  the  ore  worked 
before  that  time  used  to  contain.  In  November  the  mill  had  to  be  shut 
down,  as  the  water  gave  out  completely.  Meanwhile  some  water  had 
been  struck  in  the  mine,  and,  in  sinking  deeper,  this  increased  so 
.  much,  that  about  the  end  of  December  a  sufhcieut  supply  was  reported 
to  run  the  mill  fourteen  hoars  per  day. 

In  regard  to  the  Big  Bug  Mill  and  mines,  I  have  not  received  the  in- 
formation which  I  have  requested  of  the  superintendent.  But  it  appears . 
from  other  information  that  the  company  has  not  worked  regularly 
during  the  year. 

In  the  famous  Vulture,  at  Wickenburgh,  an  important  change  has  taken 
place.  This  is  the  striking  of  water  at  a  depth  of  about  300  feet.  The 
sinking  goes  on  energetically,  with  a  hope  of  a  sulBcient  increase  in  the 
supply  of  water  to  at  least  obviate  the  necessity  of  hauling  the  water 
for  blasting  purposes,  and  for  the  use  of  the  men  aud  animals,  a  dis- 
tance of  fourteen  miles  from  the  Hassyampa  Kiver.  Even  this  would 
be  a  great  saving,  and  it  is  not  impossible  that,  in  the  course  of  sinking, . 
enough  water  should  be  found  for  crushing  purposes.  The  work  at  the 
mine  and  mill  Las  been  constantly  ^oiiig  ou  during  the  year,  with  the.- 
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exception  only  of  the  few  days  needed  for  repairs  at  the  mill.  The  ore 
in  the  lower  level  ia  reported  much  richer  than  uenal,  and  maDy  tons  ot 
it  have  been  worked.  From  information  received,  I  conolado  that  the 
yield  of  this  mine  in  gold  during  the  year  has  been  somewhat  larger 
than  last  year,  but  official  information,  for  which  I  have  applied,  has  not 
yet  come  to  hand.  j,   «    x- 

There  are  still  various  schemes  spoken  of  for  the  purpose  ot  efieeting  a 
redaction  in  the  cost  of  handling  and  crushing  the  ore.  The  plan  of 
conducting  water  from  the  Hassyampa  River  to  the  mine  appears  to 
have  been  dropped,  and,  iu  conformity  with  the  prevailing  idea  of  the 
times  in  regard  to  cheap  transportation,  a  narrow-gauge  railroad  from 
the  mines  to  a  poiut  on  the  Gila  Biver,  and  a  transfer  of  the  mill  from 
Wickenburgh,  to  that  point  is  now  spoken  of.  I  am  not  familiar  with  the 
distance  from  the  mines  to  the  nearest  point  on  the  Gila,  nor  with  the 
peculiarities  of  the  route,  but  judging  of  what  can  be  se«n  of  the  coun- 
try to  the  west  from  the  road  between  Wickenburgh  and  Phenis,  I  should 
think  the  undertaking  to  be  not  only  feasible,  but  even  easy  of  accom- 
plishment, at  a  moderate  cost.  It  is  highly  probable  that  the  road 
can  be  laid  over  an  almost  level  mesa  for  nearly  the  entire  distance,  and 
there  will.certainlv  be  no  mountains  to  cross. 

An  important  discovery  has  been  announced  as  having  taken  place 
in  the  Weaver  district.  This  is  the  Sexton  lode,  a  vein  which  is  con- 
sidered almost  as  valuable  as  the  Vulture.  No  thorough  test  ot  the 
vein  has,  however,  as  yet  been  made,  and  the  value  of  the  ledge  is  so  far 
only  deduced  from  its  size  on  the  surface,  and  a  t«st  made  of  several 
tons  at  the  Vulture  Mill.  ^.      ^      „ 

The  placer-minino  interest  in  Central  Arizona  has,  according  to  all  ac- 
counts, suffered  severely  from  the  protracted  drouglit,  and  no  more  gold 
has  been  extracted  in  this  manner  than  during  the  preceding  year, . 
which  was  also  remarkable  for  an  extraordinary  scarcity  of  water. 

Hualpai  or  .Sacramento  district,  which,  it  will  be  remembered,  Was 
favorably  spoken  of  in  last  year's  report  as  a  district  m  which  mines 
might  be  profitably  worked  at  the  present  time,  has  greatly  gamed  m 
importauce  by  new  discoveries  and  the  developments  made  during  the 
vear.  While  in  the  fell  of  1870  there  were  not  a  dozen  white  men  in 
the  district,  there  are  now  nearly  five  hundred  men  reported  to  be  at 
work  there.  A  great  many  new  discoveries  have,  of  course,  been  made, 
the  Cerbat  Range  having  been  prospected  north  and  south  of  the  veins 
which  are  mentioned  in  last  year's  i-eport.  Most  of  the  later  dis- 
coveries carry  argentiferous-lead  ores,  like  those  described  in  my  last 
report:  but  there  have  also  been  located  several  veins  which  carry 
amalaamating-silver  ores,  and  at  least  one  lode,  the  Vanderbdt,  which 
carries  a  heavy  percentage  of  gold.  The  work  done  during  the  year  has 
principally  been  prospecting,  and  on  many  claims  shafts  of  from  lo  t« 
00  feet  have  been  sunk,  and  selected  lots  of  ore  have  been  shipped  to 
San  Francisco  for  experiment.  Several  of  these  shipments  have  given 
very  nattering  returns.  ^    -    ^v     i-  ^  ■  i- 

Mineral  Park  and  Parkerville  are  two  new  settlements  m  the  district, 
in  which  a  large  number  of  veins  have  been  discovered.  In  fact,  the 
whole  Cerbat  Eange  seems  to  be  filled  with  veins  from  its  southern  to  its 
northern  extremity.  A  mill  ia  reported  in  the  course  ot  erection,  and 
Mr.  W.  J.  Fee,  an  intelligent  gentleman,  who  was  the  first  to  enter  the 
district  after  the  abandonment  of  the  old  Sacramento  district  m  186G, 
is  about  erecting  a  smelting-furnace.  From  personal  reports  of  my 
de^iuty,  Mr.  Bilers,  conf^eninij^  the  ores  of  the  Cerbat  Rawge,  it  is  evi- 
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e  for  wliieli  they  are  best 
uportaat  results 


dent  to  me  that  the  smeltiDg  process  is  the  o 
adapted. 

There  is  no  doubt  that  another  jear  will  witness  i 
of  miniDg  in  this  district. 

ConcerDlDg  the  production  of  gold  and  silver  in  the  Hualpai  mining 
district,  Mojave  County,  Arizona,  for  the  year  ending  December  31, 
1871,  C.  A.  Luke  reports  as  follows :  Ibere  is  one  steam  0-stamp  mill 
in  the  district,  located  at  Silver  Park,  and  owned  by  Meacbam  and 
Hardy.  This  mill  is  not  fully  completed,  but  will  be  soon.  The  ores 
are  at  present  shipped  to  San  Francisco,  and  yield  from  $200  to  |I800 
per  ton.  Over  100  tons  have  been  shipped.  One  shipment  of  20  tons 
yielded  $800  per  ton. 


Exhibit  of  prodiieinij  m 


«  Castle  Dome  mimng  dklrict,  Tama  Coantij,  Aris 


l8(  ddj/  ofJanuarij,  1872.    Iteported  by  George  Tyag. 
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Many  other  claims  not  worked.  Deepest  shaft  in  the  district  is  on  the 
Castle  Dome  mine — 160  feet — showing  much  ore.  Mexican  laborers. 
Hoisting  all  done  by  hand-windlass.  Whims,  &c,,  to  be  erected  from 
proceeds  of  ore  now  en  route  to  San  Francisco  and  Tmckee.  Freights 
from  Colorado  Iliver  near  mines  to  San  Francisco,  $12,50,  coin,  per  ton. 
Ore  assays  (in  bulk)  50  per  cent,  to  65  per  cent,  lead,  7  ounces  to  182 
ounces  silver  per  ton.  Galena-ores  average  60  per  cent,  lead,  35  ounces 
silver,  and  sell  for  $60  coin,  about. 

The  Castle  Dome  district  has  been  organized  since  1863 ;  worked  only 
by  prospectors  without  capital  until  October,  1S70.  Not  $300  invested 
January  1,  1872,  in  buildings  or  other  permanent  improvements.  Par- 
ties now  working  are  cautious,  and  work  no  lodes  that  do  not  pay  their 
way  from  the  top  down. 

In  the  Castle  Dome  district  and  about  Gila  City  miniog  has  been 
(tarried  on  most  of  the  time  during  the  year.  From  the  former  locality 
the  lead-ores  are  shipped  to  San  Francisco,  and  at  the  latter  the  capacity 
of  the  stamp-mill  for  working  the  gold-ores  is  reported  to  have  been 
increased.  It  ia  also  reported  that  a  stamp-mill  is  being  erected  by 
Mr.  Booger,  near  La  Paz,  to  work  the  ores  from  the  Constantia',  a  vein 
which  is  described  in  my  last  report. 

Oil  the  whole,  the  immediate  prospects  for  mining  in  Arizona  are 
more  favorable  at  the  close  of  1871  than  the  year  before. 
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CHAPTER    VII. 

NEW  MEXICO. 

My  limited  means  have  not  enabled  me  to  visit  this  Territory  during 
the  year,  or  even  to  keep  a  paid  agent  there.  For  the  information 
I  have  received  from,  that  quarter  I  am  principally  indebted  toper- 
sons  residing  there,  who  take  snfficient  interest  in  the  mining  re- 
sources of  the  country  to  undertake  the  trouble  of  communicating  infor- 
mation gratuitously.  Among  these,  thanks  are  principally  due  to  Mr. 
E.  B.  Willison,  surveyor- general  of  the  Territory,  Dr.  Hilgert,  Messrs. 
M.  Bloomfleld,  Eugene  Goulding,  and  A.  H.  Morehead. 

In  the  Moreno  mines  the  placers  have  been  worked  with  moderate 
success  during  moat  of  the  year,  as  will  appear  from  the  foUowiug  state- 
ment. The  Aztec  mine  has  also  been  worked,  and  produced  bullion. 
The  Moutezuma  has  only  been  prospected,  and  the  mill  has  remained 
idle: 
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five  or  IMrly  miners  at  work  IBe  mole  yenr  developing  a  Lead  of  30  inches  of  qunrtz,  wfclch  wUl  p 
pay  from  $15  to  $20  per  ton.    Cheater  Mill  ran  seTsral  wseka  In  May  atid  June,  but  failed  to  pay  e.p 


From  SUver  City  I  am  informed  that  the  district  still  suffers  on  ac- 
count of  a  lack  of  capital  invested  in  the  mines.  Still  it  is  reported  that 
about  $90,000  worth  of  silver  slabs  have  been  shipped  from  there  since 
the  mines  were  discovered.  Most  of  this  was  smelted  out  by  Mexicans 
in  their  primitive  way.  No  mills  or  smelting- works  are  as  yet  erected. 
In  July  it  was  reported  that  about  sixty  miners  were  at  work  here 
taking  out  ore  from  the  various  silver-lodes.  The  Sophia  lode,  owned 
by  the  Spring  Hill  Mining  Company,  had  a  shaft  25  feet  deep,  and 
showing  a  splendid  vein  of  rich  ore.  The  vein  is  from  4J  to  5  feet  wide. 
The  Eeinhart  lode,  owned  by  Mr.  William  Kronig  and  others,  was  8 
feet  wide  at  a  depth  of  16  feet,  and  very  rich  ore.  The  Cotfax  lode 
showed  3  feet  of  good  ore  at  10  feet  in  depth.  The  Great  Eastern  lode, 
owned  by  the  Eureka  Mining  Company,  showed  a  splendid  vein  of  rich 
ore  4  feet  wide.  The  Abbey  lode,  and  a  great  many  others,  showed  also 
good  ore. 

There  has  been  a  great  drawback  on  these  mines  by  reason  of  the 
miners  being  comi>elled  to  lie  idle  on  account  of  not  even  having  proper 
tools  to  work  with.  As  a  general  thing  they  came  to  the  district  with- 
out means.  In  January,  1872,  there  were  over  three  hundred  lodes 
located,  some  of  winch  have  shafts  on  them  of  the  depth  of  60  feet. 

It  is  asserted  that  none  of  the  lodes,  by  practical  teats,  produce  less 
than  $50  !o  the  ton.  *The  area  covered  by  these  silver-lodes  is  about 
thirty  miles  sciuare,  and  it  is  believed  that  these  mines  will,  at  some 
day,  whenever  capital  comes  to  the  country,  prove  far  richer  than  is 
now  supposed. 

Erom  Finos  Altos  I  have  no  reliable  data  as  yet,  beyond  a  general 
estimate  of  the  product,  which  has  been  small. 

There  has  been  some  activity  again  in  the  Organ  Mountains  during 
the  year,  but  lack  of  capital  is  here  also  ia  the  way  of  a  speedy  develop- 
ment of  the  mines. 
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Exhibit  of  producing  mines  in  Orgtia  mining  dietrief,  ^-c— Continued. 
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CHAPTER   VIII. 
COLOHADO. 

Want  of  funds  haa  compiled  me  to  investigate  the  progress  which 
the  mining  industry  of  this  Territory  has  undoubtedly  made  during 
1871,  with  less  detailed  care  than  was  my  intention.  Although  the 
principal  mining  districts  of  Colorado  are  not  included  in  the  field 
allotted  to  me  by  congressional  resolution,  I  have  so  far  managed  every 
year  to  record  the  developments  made ;  and  the  processes  used  for  the 
extraction  of  the  precious  metals  have  received  their  due  share  of 
attention.  This  last  year  my  attention  was  necessarily  directed  to  other 
fields  which  had  not  before  been  personally  visited  by  me,  and  in  nsiug 
the  greater  part  of  the  small  amount  appropriated  by  Congress  for  my 
work,  in  that  direction,  only  enough  has  remained  in  my  hands  to  furnish 
in  this  report  a  general  outline  of  what  has  been  accomplished  during 
the  year  in  Colorado. 

As  in  former  years,  Messrs.  Jacob  F,  L.  Schirmer,  assayer  of  the 
United  States  branch-mint  at  Denver,  and  J.  H.  Jones,  agent  of  Wells, 
Fargo  &  Co.,  have  kindly  furnished  me  with  an  estimate  of  the  product 
of  Colorado  for  1S71.  Their  intimate  acquaintance  with  the  mining 
industry  of  the  Territory,  and  their  hnowledge  of  the  shipments  made, 
entitle  this  estimate  to  the  highest  confidence,  and  I  accept  it,  therefore, 
as  my  own : 

Gold  and  silver  product  of  Colorado  Territory  daring  1871. 

Shipped  by  express $2, 820. 000 

In  private  hands,  (estimated) 140^  000 

Shipment  in  matte 933, 000 

Shipment  of  ore 500, 000 

From  southern  mines 130, 000 

From  northern  mines 50, 000 

Used  by  manufacturers 100, 000 

Total ,. 4, 663, 000 


The  most  accurate  estimate  which  I  could  obtain  of  the  product  of 
the  previous  year  gave  the  yield  of  the  whole  Territory  for  that  year  as 
S3,G75,000.  There  is  therefore  an  increase  of  very  nearly  a  million  of 
dollars. 

This  increase  hag  been  apparent  on  every  side  during  the  last  year 
throughout  the  Territory  in  more  extended  mining,  milling,  and  smelt- 
ing operations;  and  it  is  clear  that  the  industry  is  now  looked  upon  as 
legitimate  business  more  than  ever  before.  The  time  of  wild  and  ex- 
travagant speculation,  with  undeveloped  properties  and  *'  processes," 
has  passed  away  in  Colorado,  and  if  all  the  signs  do  not  deceive  me,  an 
eraof  steadily  progressive  industry  has  at  last  fairly  been  inaugurated. 

In  Cilpin  County  many  of  the  older  claims,  which  had  been  idle  tor 
several  years,  have  been  taken  up  again.  It  is  noteworthy  that  the  larger 
number  of  these  have  been  leased  by  miners,  who  in  almost  every  in- 
stance have  made  good  wages,  and  in  some  cases  small  fortunes.    They 
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have  generally  done  vastly  better  than  the  companies  who  preceded 
them,  working  the  same  veins. 

On  the  Kansas  lode,  for  instance,  in  Nevada  district,  there  were,  in 
the  latter  pait  of  the  year,  nine  claims  worked,  the  majority  of  which 
tunied  out  exceedingly  well,  so  that  the  lode  produced  at  that  time  much 
more  gold  than  ever  before.-  Wheeler  &  Sullivan,  who  work  the  "  First 
Ifational"  chiim  on  this  lode,,  were  furnishing  40  stamps  of  the  New  York 
Mill  with  ore.  Richards  &  Co.  were  deepening  their  shaft  on  the  Ophir 
Company's  claim,  and  were  in  good  ore  all  the  way.  The  Garrison  claim 
wag  worked  by  Wolcott  &  Co.,  who  were  both  drifting  and  stoping,  and 
took  out  good  pay  ore.  Ira  Easterbrooks,  who  took  the  lease  of  the 
Mead  claim  off  the  hands  of  William  Lyon  &  Co.,  was  drifting  and 
stoping  in  hia  mine,  which  presented  a  better  appearance  than  ever  before. 
D.  L.  Southworth  was  sinking  ou  Waterman's  claim,  the  next  one  east- 
Mr.  Eoot  was  obtaining  rich  ore  from  his  claim  on  the  Kansas,  near 
Boston  Mill.  On  the  second  claim  east  of  Root's,  Andrews  &  Sullivan 
were  raising  large  quantities  of  fine-looking  ore,  which  was  being  crushed 
at  Lake's  Mill,  on  North  Clear  Creek. 

The  English  Kansas  Gold  Mining  Company  were  doing  well  on  their 
claims  purchased  some  months  ago  of  J.  F.  Hardesty. 

Another  claim,  between  Root's  and  that  of  Andrews  &  Co.,  was  being 
worked  in  a  small  way,  and  the  ore  hoisted  by  a  windlass. 

The  second-class  ores  from  this  vein  assayed,  at  the  time  spoken  of, 
about  4  ounces  of  gold  per  ton,  and  the  yield  in  the  mills  was  given  to 
me  as  4J  to  5  ounces  per  cord.  First-class  ores  brought,  at  Hill's  works, 
about  $100  per  ton. 

The  Kent  Connty  lode,  about  400  feet  above  the  foregoing,  was  also 
very  actively  worked  during  last  jear,  Mr.  Eilers  visited,  in  the  fall, 
the  iEtna  Company's  ground,  1,000  feet  in  length,  which  was  leased  by 
Messrs.  Nichols,  Roe,  Fisher,  and  Mitchel.  These  men  started  to  work 
the  mine  with  almost  nothing,  but  were  doing  exceedingly  well  at  the 
time  of  this  visit.  The  mine  was  320  feet  deep,  and  the  force  employed 
in  three  levels  and  on  the  surface  was  twenty- seven  men.  The  princi- 
pal stoping  was  done  between  the  first  and  second  levels,  100  and  160 
feet  from  the  surface,  both  east  and  west  from  the  hoistang-shaft.  Here 
a  great  mass  of  very  rich  ore  had  been  found  sticking  to  the  hanging- 
wall,  which  had  been  overlooked  in  the  old  slopes  on  account  of  a  thin 
sheet  of  slate  which  separated  it  from  the  ore  on  the  foot-wall.  About 
30  tons  of  ore  were  hoisted  per  day,  a  considerable  portion  of  which  was 
flrst  class,  bringing  at  the  smelting-wotks  from  $95  to  $126  per  ton. 
The  second-class  ore  averaged  abont  7  ounces  per  coi'd.  This  claim  is 
very  well  opened.  The  levels  are  all  connected  by  winzes,  and  sinking 
for  reserves  was  steadily  kept  up.  In  the  rich  ground  spoken  of,  the 
vein  was  over  5  feet  wide,  containing  the  usual  mixture  of  iron  and  cop- 
per pyrites,  blende,  and  quartz. 

This  claim  connects  by  drifts  with  a  neighboring  one  leased  by  the 
Bradley  Brothers,  so  that  In  both  of  them  the  ventilation  is  very  good. 
The  latter  claim  is  450  feet  long,  and  is  opened  to  a  depth  of  200  feet, 
but  at  the  time  of  Mr.  Eilers's  visit  it  was  idle,  on  account  of  litigation 
with  the  owners  of  the  Ralston  Company  lode,  which  appears  to  be  a 
feeder  to  the  Kansas.  There  were  a  large  number  of  claims  worked  on 
the  lode  which  could  not  be  visited. 

The  Prize  is  situated  opposite  the  foregoing.  It  strikes  northeast  and 
southwest,  and  dips  steeply  to  the  southeast,  like  the  two  last  named. 
It  is  opened  for  a  length  of  900  feet,  in  two  claims  of  respectively  400 
and  500  feet.    The  latter  belongs  to  the  Cornwallis  Company.    Neither 
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of  these  claima  has  been  opened  long,  bat  the  capacity  of  each,  last  fall, 
was  25  tons  per  day.  First-class  ore  contained  $94  in  gold  and  silver, 
about  8  ounces  of  which  was  silver.  Second-class  ore  assayed  6  to  10 
ounces  of  gold  per  cord.  The  Iron  Bam  is  situated  in  the  same  neighbor- 
hood, andean  deliver  about  10  tons  per  day.  The  best  ore  assays  from  $50 
te  $80  per  ton.  On  the  California,  situated  on  the  same  bill-side  with 
the  Kent  County,  the  deepest  shaft  was  down  740  feet,  in  the  fall.  An- 
other one  was  360  feet  deep ;  and  there  were  several  others  of  less  depth. 
The  vein  is  from  2  to  3  feet  wide,  and  dips  and  strikes  very  nearly  par- 
allel to  the  Kent  County  and  Kansas.  Mrst-claas  ore  from  it  ie  reported 
to  contain  $150  per  ton  in  gold  and  silver.  For  such  ore  Professor  Hill 
pays  $75;  and  I  am  informed  that  one  claim  on  this  vein  (Harper's)  can 
furnish  12  tuns  of  it  per  week.  Stalker's  claim  ia  reported  to  famish 
nearly  as  macb.  If  this  is  really  so,  these  claims  contain  exceptionally 
rich  ore.  (See  my  last  report.)  The  flrst-class  ore  of  this  vein  con- 
tains about  4  p*  cent,  of  copper,  and  the  second-class  IJ  per  cent. 
For  second-class  ore,  which  is  said  to  assay,  on  an  average,  2  ounces  of 
gold  and  10  to  15  ounces  of  silver  per  ton,  Professor  Hill  pays  $37  per 
ton. 

Of  lodes  ill  other  districts,  the  Illinois  Central,  Bnrronghs,  American 
Flag,  and  Gunneil,  (the  latter  since  the  middle  of  summer,)  have  been 
actively  worked,  and  produced  much  ore.  The  Gregory,  Parmelee, 
Briggs,  Bates,  Bobtail,  and  Fisk  were  all  idle  in  the  fafl  and  full  of 
water.  The  Fisk  and  Bobtail  will  be  the  first  lodes  drained  by  the  Bob- 
tail tunnel,  driven  by  Mr.  Eogers  and  others.  This  tunnel  was  in  300 
feet  in  the  fall,  and  150  feet  farther  were  expected  to  bring  it  to  the 
Fisk,  which  it  will  strike  at  a  depth  of  about  450  feet  pelow  the  out- 
crop. 

The  principal  mines  in  the  vicinity  of  Central  City  have  been  described 
very  fully  in  my  last  report,  and,  as  no  very  important  changes  have 
taken  place,  it  is  unnecessary  to  go  again  over  the  same  giound. 

The  following  statistics  of  the  average  contents  of  ores  in  gold  and 
silver,  from  different  districts  m  the  vicinity  of  Central  City,  have  been 
kindly  furnished  me  by  Mr.  A.  von  Schulz,  whose  facdities  as  assayer  in 
Central  City  enabled  him  to  take  his  averages  from  a  large  number  of 
samples  assayed  within  the  last  year: 

Pertoa,  in  coin. 

Gregory  district: 

MilKog  ore,  average  of  72  samples $35 

Smelting  ore,  average  of  35  samples 169 

Setia&a  district: 

Milling  ore,  average  of  56  samples 35 

Smelting  ore,  average  of  32  samples 127 

Illimm  Central  district :  , 

Milling  ore,  average  of  31  samples 33 

Smelting  ore,  average  of  9  samples 126 

Russel  gulch : 

Milling  ore,  average  of  59  samples 37 

Smelting  ore,  average  of  23  samples 112 

Ventral  City  district  : 

Milling  ore,  average  of  22  samples 27 

Smelting  ore,  average  of  8  samples 87 
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Enterprise  district : 
Milling  ore,  average  of  25  samples 35 

Eureka  district : 
Milling  ore,  average  of  17  samples 41 

Lake  district,  {two  miles  soutlieast  of  Central  City :) 

Milling  ore,  average  of  12  samples - 24 

From  notes  submitted  to  me  by  Colonel  G.  W.  Baker,  of  Central  City, 
I  reproduce  here  the  following  statistics,  showing  the  relative  values  of 
gold  and  silver  in'Colorado  pyritous  gold  ores.  According  to  77  assays, 
lu  ade  by  the  territorial  assayer  at  Central  City  during  the  last  two  years, 
and  certified  by  him,  the  average  contents  of  these  samples,  which  rep- 
resent a  great  number  of  veins  from  different  districts  in  the  vicinity  . 
of  Central  City,  in  gold  and  silver,  are:  gold,  $61.93;  silver,  $37.30. 
The  average  of  silver  is  here,  however,  larger  than  usual  in  the  pyritous 
gold  ores  of  Colorado,  because  some  of  the  ores  assayed  are  more  prop- 
erly silver  than  gold  ores.  In  the  following  28  of  the  above  assays  the 
usual  proportion  of  gold  and  silver  present  in  the  gold-ores  is  more  ac- 
curately given: 


Average. 

:;  13  26 

..     19  76 

«  53... 

..     18  07 

29  97... 

..       9  36 

37  21... 

...     15  93 

...      7  54 

Ivenge 

Aggregate 

r4  4i 

SI2  22 

14  04 

74  41 

5J26 

J3  73 

1j08 

31  07 

9  55 

165  36 

37  44 

39  97 

21  ol 

BO  61 

11  01 

103  35 

^03 

Taking  237  assays  of  second-class  and  102  of  flrst.ela8S  ore  which 
were  made  in  the  territorial  assay-offlee  somewhat  over  a  year  ago,  and 
averaging  those  made  from  ores  of  particular  districts,  the  contents  of 
gold  and  silver  vary  (or  the  different  districts  as  follows ; 

Mining  ores,  {second  dan.) 


B,..„.., 

Avorag^perlondfor.. 

humbetof^iiy*. 

GoM, 

Silver. 

8  47 

s 
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Smdtiag  ores,  {first  class.) 


..,.. 

■ 

Av«.g«p„rt™ofor., 

Gold. 

Silver, 

913a  3S 

Saosa 

« 

In  t!ie  assays  made  by  Mr.  A.  von  Schuiz  about  the  same  time,  the 
proportion  of  gold  and  silver  coHtaiued  in  the  ores  of  the  various  dis- 
tricts, and  ohtaiued  in  the  same  manner  as  above,  appears  as  tbllows : 


0,....,.. 

District. 

Average  p 

rtoBofore, 

Gpld. 

Silver. 

11 

$35  14 
16  30 

fSS 

S3 

18  ai 

■—f 

» 

SmdUng  ores,  (first  class.) 


„-.,.,...„ 

.„.,. 

Av.r«B.pe.to„<,fo«. 

Gold. 

Silver. 

tl58T2 

*S14S 

Mr.  Burlingame,  the  territorial  assayer,  and  Mr.  A.  von  Schulz  both 
certify  that  the  above  assays  from  their  books  were  made  from  ores 
from  the  following  number  of  diftferent  lodes  in  the  districts  named : 
From  Gregory  district,  from  46  different  lodes  j  from  Nevada  district, 
from  51  different  lodes;  from  Dlinois  Central  district,  from  17  different 
lodes;  from  Eussel  district,  from  64  different  lodes;  from  Central  City 
district,  from  34  different  lodes;  from  Enterprise  district,  from  36  dif- 
ferent lodes;  from  Eureka  district,  from  14  diftferent  lodes ;  froih  Lake 
district,  from  20  diflererit  lodes. 

It  is  seen  that  the  proportion  of  gold  and  silver  in  the  ores  varies  con- 
siderably in  the  averages  from  the  two  assay-ofHces ;  bnt  they  seem  to 
establish  the  fact  that  there  is  really  more  silver  in  the  Colorado  gold- 
ores  than  was  assumed  in  Mr.  Eeicbenecker's  article  in  my  last  report. 
Taking  the  average  of  42S  assays  made  in  the  territorial  assay-ofQce  and 
in  that  of  Mr.  A.  von  Schulz,  at  Central  City,  we  find  the  proportion  of 
gold  to  silver  in  Colorado  gold-ores:  gold,  $22Ji6;  silver,  $17.51  per 
ton  of  ore. 

Accepting  the  last  statement,  whieh  is  taken  from  the  greatest  num- 
ber of  assays,  as  the  one  which  probably  comes  nearest  to  an  average, 
there  would  be  to  $100  gold  in  the  ore  $77.02  silver.    The  gold  bnllion 
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of  Colorado  coiitains,  however,  according  to  Colonel  Baker,  only  $20 
silver  to  every  $100  in  gold. 

The  great  loss  of  gold,  silver  and  copper  in  the  Colorado  st;)mp-mill 
piocess  I  have  discussed  in  my  last  report.  It  is  there  shown  that  tbe 
actual  saving  is  only  abont  40  per  cent,  of  the  assay  valne  of  tlie  ore. 
From  the  aliove  it  appears  that  the  loss  of  silver,  considered  for  itself, 
is  much  greater,  as,  of  $77.62  silver,  only  $20  ate  actually  saved ;  *he 
loss  is,  therefore,  $57.62  in  silver  to  every  $100  in  gold  saved,  or  74.2 
per  cent,  of  the  original  contents  of  silver  in  the  ore. 

The  above  assays,  being  of  small  samples  only,  may  not  represent  the 
true  proportion  of  gold  and  silver,  but  the  figures  obtained  from  them 
must  evidently  not  be  very  far  from  the  truth.  In  this  case  it  is  evi-  . 
(!ei>t  that  concentration  and  smelting  of  the  ores  would  be  far  preferable 
to.'the  present  mode  of  working  these  ores,  even  if  we  accept,  in  this 
ease,  the  masimnm  loss  of  brittle  silver-ores  in  eoneentration,  *'.  e.,  from  20 
to  30  per  cent.  In  this  connection  a  process  of  beneficiating  ores  contain- 
ing both  gold  and  silver,  and  little  galena,  by  means  of  smelting,  as 
practiced  in  South  Austria,  is  worthy  of  the  bigest  consideration,  and  I 
draw  attention  to  it  for  the  benefit  of  those  most  directly  interested. 
Though  practiced  under  conditions  somewhat  dissimilar  from  those  in 
Colorado,  it  seems  to  me  that  it  would  fulfill,  in  that  country,  the  re- 
qniiemeuts  of  the  times.  The  process  was  witnessed  and  described  by 
Mr.  John  A.  Church,  E.  M.,  who  kindly  permits  the  use  of  his  article. 
It  will  be  found  in  full  in  a  subsequent  chapter  of  this  report. 

Professor  Hill's  smelting-works  at  Black  Hawk  have  been  enlarged 
during  the  summer  by  one  ameiting-furnace,  a  reverberatory  of  the  same 
pattern  as  the  two  older  ones.  This,  in  itself,  is  proof  that  the  mines 
in  the  vicinity  of  Central  City  furnishmuchmoreorethan  before,  for  it  is 
well  known  that  the  manager  of  these  works  is  very  cautious,  and  not 
apt  to  invest  additional  capital  unless  be  is  certain  of  a  steady  supply 
of  ore.  Nevertheless,  the  old  and,  I  am  sure,  unreasonable  dissatistac- 
tion  among  miners,  who  have  for  years  joined  iu  the  cry  for  more  bene- 
ficiating- works  and  higher  prices  for  the  ore,  has  not  been  allayed,  so 
that  Professor  Hill  has  been  finally  obliged  to  defend  publicly  his  policy 
a!id  his  works.  I  reprint  his  letter  here,  because  it  contains  many 
valuable  statements ;  it  was  addressed  to  the  Central  City  Eegister : 

Articles  frequently  appear  in  the  papers  of  Central  City^  similar  to  joara  of  a  few 
days  ago,  nnder  the  Iiea<t of  "  California  mining."  Such  articles,  so  far  as  they  exert  auy 
ijifluenee,  are  calculated  to  convey  false  impressions.  Besides,  there  are  persons  nbo, 
either  fiom  ignorance  or  designedly,  are  constantly  making  Iklse  statements  alioat  the 
comparative  cost  of  treating  ore  in  this  and  in  oliior  places. 

It  is  stated  in  the  article  referred  to  that,  in  California,  stamp-mill  rock,  worth  $3  per 
ton,  and  snlphnrets,  worth  $15  per  ton,  can  be  treated  with  profit.  How  are  they 
treated  T  The  stamp-mills  in  this  connty  treat  ores  for  $3  to  $5  per  ton.  If  it  is 
claimed  that  the  mills  here  do  not  save  so  large  a  proportion  of  tUo  gold  as  they  save 
in  California,  it  must  be  i-emembered  that  eaving  gold,  when  it  is  in  combination  with 
almost  every  base  metal  and  sulphoret  that  is  known,  is  a  very  different  thing  ftom 
saving  gold  when  it  exists  free  in  a  qnartz  matrix.  The  writer  also  saja  that  in  this 
eotiuty  gold  and  silver  ores  worth  from  860  to  §75  per, ton,  and  rich  in  copper,  are  not 
available  at  the  present  time,  and  thinks  it  is  a  shame  that  snch  ores  cannot  be  worked 
here  with  profit. 

Ores  containing  gold  and  silver  to  the  value  of  $60  per  ton,  in  onrrency,  and  allowing 
(as  the  writer  says  they,  are  rich  in  copper)  that  they  contain  8  per  cent,  of  copper, 
are  worth  here  jao  per  ton,  without  any  cost  beyond  that  of  delivery  at  the  smelting- 
nurks.  If  ores  worth  $3  to  $15  per  ton  iu  California  can  be  mined  and  teiluced  wi^ 
proiit,  and  if  in  Colorado  ores  worth  83S  per  ton,  over  and  above  all  costs  of  reduction, 
cannot  he  treated  with  profit,  it  would  seem  that  the  great  difi'erence  between  Cali- 
fornia and  Colorado  was  m  the  expense  of  mining  and  not  in  the  expense  of  reduction. 

It  would  he  instrnotive  for  those  who  complain  of  low  prices  of  ore  iu  Colorado  to 
iaqaire  what  prices  are  paid  in  other  places. 
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The  fonr  principal  am  citing- works  for  the  treatment  of  goM  and  silver  ores  in  the 
United  States,  and  outside  of  Colorado,  are  at  San  Francisco,  Reno,  Omaha,  and 
Newark. 

At  San  Francisco  they  eharge  from  JSO  to  $100  (gold)  per  ton  for  smelting  gold  and 
silver  ores.  I  have  not  any  printed  scale  of  piicea  paid  by  this  establishment,  bnt  de- 
rive these  figures  from  the  company's  statement  of  returns  made  to  persons  who  have 
sold  them  ore. 

At  Keno,  according  to  their  published  scale  of  prices,  they  charge,  for  ores  assaying 
$W,  $46  per  ton ;  for  ores  assaying  ?  tOO,  $50  per  ton ;  for  ores  assaying  $aO0,  pO  per  ton ; 
ferorea  assaying  $500,  $105, 

At  Omaha  they  have  treated  bwt  little  ore,  but  they  have  recently  made  offers  to 
miners  in  this  county  to  treat  their  ores  for  f  100  per  ton,  and  guaranteed  100  per  cent. 
of  the  gold  and  95  per  ceot.  of  the  silver. 

At  Newark  thoy  charge  $50  per  ton  for  the  lowest  grades  of  ore,  when  they  work  for 
gold  and  silver,  and  advance,  with  the  increased  richneasof  ore,  to  over  3100  per  ton, 

I  have  before  me  the  aeconnt  of  sales  of  two  lots  of  ore  from  Nevada,  Gilpin  Conaty, 
of  about  fi-ve  tons  each,  which  were  sold  in  the  open  market  in  Swansea,  W:Ues,  to  the 
highest  bidder.  One  of  these  lots  assayed  $138  in  currency ;  price  paid,  $95;  charge  for 
treatment,  $43  per  ton.  The  other  lot  assayed  $170,  currency;  price  paid,  $122.9&  cur- 
reiiey;  charge  for  treatment,  $47  jwr  ton.  These  prices  were  paid  for  the  gold  and 
silver  alone.  The  copper,  6|  per  cent,  in  the  former  case,  and  10  per  cent,  in  the  latter, 
was  paid  for  at  the  regular  market  rate,  which,  of  course,  gives  on  the  copper  a  fair 
profit  to  the  smelter.  I  have  the  statement  of  the  purchasera  of  these  ores,  that  they 
are  the  most  complex  of  any  ever  o£Fered  at  their  works,  and  this  will  in  part  aecount 
for  the  charges  for  treatment,  which,  for  Swansea,  are  very  high.  In  Swansea,  coal 
Boitable  for  smelting  costs  from  50  cents  to  $1.50  per  ton,  labor  about  75  cents  per  day, 
and  the  best  fire-bricks,  $12  per  thousand. 

The  Boston  and  Colorado  Smelting  Company  are  treating  ores,  of  which  the  assay 
value  of  the  gold  and  silver,  estimated  in  cnrrency,  is  $50,  $100,  and  $150,  at  a  cost  to 
the  miner  ot  $35,  $40,  and  $45,  respectively;  that  is,  for  ores  which  contain  $50  per 
ton,  cnn-ency  value,  all  over  $J©  is  paid  to  the  seller,  and  for  ores  containing  $100  per 
ton,  also  all  over  $40  is  paid  to  the  seller,  and  so  on.  For  intermediate  grades  ayra  rtOa 
charge  is  made. 

This  company  also  pays  for  the  copper  $1.50  for  each  per  cent,  on  the  dry  Cornish 
assay,  which  is  the  assay  on  which  all  copper-ores  are  sold. 

No  one  who  is  acquainted  with  the  facts  will  deny  that  the  ores  of  Colorado  are  the 
moat  complex  which  are  worked  on  this  continent,  containing,  as  they  do,  mixed  with 
the  Bulphureta  of  copper  and  iron,  large  quantities  of  the  sulphurets  of  antimony, 
arsenic,  zinc,  and  load,  and  a  refractory  gangne.  Neither  can  any  one  deny  that  the 
actual  costs  of  all  the  principal  elements  employed  in  smelting,  viz,  fuel,  labor,  fire- 
bricks, and  iron,  are  more  than  double  here  what  they  are  east  of  the  Mississippi  Eiver, 
and  much  higher  than  they  are  in  California. 

It  must  be  remembered  that  the  eharge  of  $35  to  $45  per  ton  not  only  covers  all  the 
first  cost  of  smelting,  including  calcining,  crusbing,  and  bringing  the  ores  to  a  liquid 
state,  without  the  aid  of  foreign  flnxea,  and  often  a,  second  calcination  and  melting  to 
bring  the  matte  to  a  workable  condition,  but  also  all  the  costs  of  separating  and  refin- 
ing the  metals,  and  all  losses  which  must  inevitably  occur  when  so  many  ditferent  pro- 
cesses are  employed. 

The  statement  that  ores  which  contain  $8  to  $15  per  ton  can  be  treated  in  California 
with  profit  may  he  true.  It  is  equally  true  that  the  greater  pait  of  Colorado  ore  is 
treated  at  $3  to  $5  per  ton.  But  the  statement,  that  there  is  any  place  in  the  United 
States  where  ores  hre  smelted  at  so  low  a  cost  to  the  miner  as  in  Colorado,  is  not  true. 

The  above  statements  about  the  charce  for  smelting  in  other  places  have  been  derived 
either  from  the  company's  printed  scirie  of  prices,  or  from  their  own  reports  of  prices 
paid  to  the  sellers  of  the  ore.  If  any  one  doubts  their  accuracy,  1  will  make  this  prop- 
osition, viz,  if  there  is  any  place  in  the  United  States  where  ores  similar  to  the  orqs  in 
this  county  are  smelted,  or  treated  on  a  large  scale  in  any  other  way,  so  as  to  realize  95 
per  cent,  of  their  contents  ia  gold,  silver,  and  copper,  at  a  lower  charge  than  is  made 
by  this  company,  I  will  at  once  reduce  our  charges  to  the  same  terms.  If  any  one 
thinks  that  low-grade  ores  can  bo  smelted  in  Colorado  for  less  than  $35  per  ton,  and 
their  full  value  realized,  where  pine  wood  costs  $5  to  $6  per  cord,  common  labor  $3  per 
day,  and  skilled  labor  $5  to  $6  per  day,  and  fire-bricks  $130  iter  thousand,  he  has  only 
to  try  it.    He  cam  soon  be  convinced  by  an  experiment. 

It  IS  often  represented  that  the  capacity  of  the  Boston  and  Colorado  smelting- works 
is  limited,  and  that  they  are  now  overstocked  with  ore.  In  answer  to  this,  I  will  say- 
that  this  company  provided  a  large  surplus  capital,  which  could  bo  employed,  if  needed, 
and  it  was  supposed  when  the  company  was  organized  that  before  this  time  it  would 
employ  twelve  lumaoea.  It  is  now  working  three  smolting-furcaces.  All  that  is  re- 
quired to  double  or  treble  the  present  capacity  of  the  woriis  is  a  production  of  ore  to 
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The  smeMing-works  of  Mr.  West,  at  Black  Hawk,  have,  as  far  as  I 
know,  been  idle  duriDg  the  greater  part  of  the  year.  I  am  not  informed 
ivhether  the  reason  for  this  is  to  be  looked  for  in  a  failure  of  the  process 
(sLaft-fumace)  or  in  a  combination  of  commercial  conditions,  which  are 
very  apt  to  affect  new  works  where  old  ones  are  already  successfully 
established. 

Gnlch  mining  on  Clear  Creek  has  heen  followed  by  a  few  men  dnring 
the  year  with  good  results.  S.  S.  Cbamliers  &  Co.'s  claim,  about  200 
yards  from  the  junction  of  B"orth  with  South  Clear  Creek,  is  reported 
to  have  yielded  over  $5  per  day  per  band. 

The  owners  of  this  claim  have  been  working  it  for  nearly  five  years, 
but  last  year  was  the  first  which  paid  them  something  like  wages;  and 
this  year  their  work  appears  to  have  been  quite  profitiible. 

Dr.  F.  Page's  claim  is  the  next  one  above  the  tbregoing.  It  has  also 
been  worked,  and,  according  to  report,  with  satisfactory  results. 

Blake  &  Co.'s  placer  claim  is  about  half  a  mile  above  Page's.  This 
company  have  nearly  a  quarter  of  a  mile  of  fluming,  and  their  ground 
is  very  rich,  some  of  it  having  yielded  at  the  rate  of  over  $2  per  cubic 
yard. 

Above  this  claim  are  Hamilton's,  J.  W.  Fries's,  Pitman  &  Wiley's, 
nuggel&Co.'s,andAlexauderCameron'8.  The  latter  has  been  verj' exten- 
sively worked,  but  has  not  paid  as  well  dnring  the  last  season  as  in 
former  times.  There  is  much  unoccupied  ground  between  the  claims 
above  mentioned. 

In  Clear  Creek  County  the  principal  features,  in  the  way  of  advance 
in  the  silver-mining  industry,  are  the  re-occupation  of  Argentine  dis- 
trict and  a  considerable  development  of  the  argentiferous-galena  mines 
in  the  vicinity  of  Idaho,  as  well  as  the  discovery  of  several  extraordina- 
rily large  and  rich  silver  mines  near  Georgetown.  But  the  industry 
has  received  a  serious  loss  by  the  burning,  dnring  the  latter  part  of 
1871,  and  in  the  early  part  of  187:3,  of  the  three  principal  silver-mills  in 
the  county,  viz,  the  Washington  Mill,  at  Georgetown,  the  Baker  Mill, 
at  Bakerville,  and  Stewart's  red  action- works,  at  Georgetown.  It  is  re- 
ported that  all  these  works  are  to  he  rebuilt  soon,  but  meanwhUe  the 
product  of  the  county  is  lessened  to  the  extent  of  the  capacity  of  these 
mills,  and  miners  are  very  much  inconvenienced  in  regard  to  a  market 
for  their  ores.  Mr.  Stewart  had  introduced  into  his  new  mill  the  Airey 
furnace,  an  apparatus  belonging  to  the  same  class  as  the  now  celebrated 
Stetefeldt  furnace.  There  are  some  features  which  distingaiah  it  from 
the  latter,  but  it  is  questionable  whether  these  features  add  anything  to 
its  usefulness.    The  two  principal  ones  are: 

1.  The  fixing  to  two  inner  opiMSite  sides  of  the  furnace  of  a  series  of 
iron  plates,  which  can  be  set  at  any  desired  angle,  and  are  intended  to 
retard  the  fall  of  the  ore.  It  has  been  shown  by  the  working  of  the 
Stetefeldt  furnace  that  this  improvement  is  uncalled  for  and  undesira- 
ble—uncalled for,  because  the  short  time  of  the  fall  of  the  ore  suffices  to 
chloridize  it  up  to  92  and  even  96  per  cent,  of  the  assay ;  and  undesira- 
ble, because  these  plates  must  be  very  rapidly  destroyed  by  the  acid- 
fumes  developed  in  the  furnace,  and  they  are  therefore  a  source  of  very. 
large  expense  for  repairs. 

2.  The  position  of  the  fire-places  and  flue.  In  the  Airey  furnace  the 
upper  fire-place  is  situated  at  the  top  of  the  stack,  whence  the  flame 
goes  down  in  the  furnace,  meeting  the  one  from  the  lower  fire-place 
ahout  midway,  the  two  draughts  abutting  squarely  against  each  other. 
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It  is  an  old  rule  in  metallurgy  never  to  let  two  draughts  meet  directly 
from  opi)08it«  directions,  because  they  are  weakened,  if  not  altogether 
destroyed.  This  was  actually  the  case  at  the  Airey  furnace,  wheu  the 
writer  visited  it  last  summer,  and,  as  there  was  a  poor  draught  in  the 
fumacB,  the  heat  was  not  sufficient  for  a  successful  roasting.  This  was, 
I  helieve,  afterwards  corrected;  at  least  the  results  of  chlotination  were 
said  to  be  better,  hut  the  precise  results  reached  in  the  furnace,  before 
the  conflagration  of  the  miU,  have  not  yet  become  known.  Aside  from 
the  question  of  draught,  this  arrangement  of  fire-places  suffers  irom  the 
same  objections  as  afitect  the  Whelpley  and  Storer  furnace,  viz,  that  the 
ore  is  exposed  to  the  highest  heat  in  the  commencement  of  the  roasting, 
when  it  should  be  subjected  to  the  lowest,  and  at  the  end  of  the  opera- 
tion to  the  lowest,  when  the  temperature  should  be  the  highest.  For 
the  roasting  of  the  inevitably  large  amount  of  dust  there  appears  to  be 
no  provision  in  the  Airey  furnace.  It  must,  apparently,  pass  over  and 
over  again  through  the  furnace. 

The  Stewart  reduction-works  treated,  ftom  July,  1S70,  to  July,  1S71, 
1,390  tous  of  ore,  of  which  the  assay  value  was  $201,700,  and  the  yield 
$180,785.  From  July  1  to  November  1, 1S71,  the  quantity  treated  was 
500  tons,  and  the  yield  $58,811. 

The  worksof  Palmer  &  Nichols  treated,  from  March  26  to  July  1, 1871, 
228  tons  of  ore,  assaying  38,i93  ounces  of  silver,  and  from  July  1  to 
November  1, 1871,  203J  tons,  assaying  36,136  ounces  of  silver,  making 
a  total  of  4314  tons,  with  7i,629  ounces.  The  yield  has  been  about  .86 
per  cent  of  the  assay,  and  the  concern  has  shipped,  up  to  November  1, 
$84,000,  coin  value.  Adding  80  or  90  tons  treated  previously  to  March 
26  by  Huepeden  &  Co.,  (mainly  second  and  third  class  ore  from  the  Brown 
and  Terrible,  and  estimated  at  $77  yield  per  ton,)  we  have  over  $90,000 
as  the  product  of  tiieae  works  during  ten  months  of  1871.  The  average 
yield  per  ton  of  ores  treated  by  Stewart  has  been,  for  the  year  ending 
Jnty  1, 1871,  $130;  for  the  four  mouths  ending  November  1,1871,  $117; 
for  the  whole  sixteen  months,  $126.  The  average  yield  of  ores  treated 
by  Palmer  &  Nichols  has  been,  for  three  mouths  endiug  July  1,  1871, 
$189 ;  for  the  four  mouths  ending  November  1, 1871,  $198 ;  for  the  whole 
seven  months,  $194,  This  high  yield  is  due  to  the  fact  that  much  rich 
surface  ore  has  been  brought  in  from  small  mining  operations  to  these 
works.  Stewart's  supply  was  mostly  from  the  lower  grades  of  Terrible 
ore,  with  which  he  kept  ten  stamps  (half  his  capacity)  running  for  the 
greater  part  of  the  time. 

i>ibbin's  reduction-works  in  East  Argentine  district  (one  Bruckner 
cylinder)  are  reported  to  have  shipped  from  $1,200  to  $1,500  per  week 
since  middle  of  July. 

On  the  whole  the  prospects  for  the  silver  mines  of  Colorado  are  en- 
couraging. When  we  sum  up  the  yield  of  the  ores  treated  in  the  Terri- 
tory for  the  year  1871  and  the  reported  shipment  of  oics,  it  will  be  seen 
that  the  production  considerably  exceeds  that  of  former  years,  though, 
of  course,  the  extravagant  expectations  of  the  sanguine  ones  have  not 
been  realized. 

Passing  by  the  older  mines,  which  have  been  repeatedly  mentioned  in 
my  former  reports,  I  add  here  a  brief  description  of  some  mines  near 
Idaho  which  have  come  into  favorable  notice  during  the  year,  and  of  the 
new  discoveries  in  the  vicinity  of  Georgetown, 

Mines  in  the  vicinity  o/IdaJio. — The  Queen  is.  situated  in  the  gneiss, 
about  a  mile  and  a  half  north  of  Idaho,  on  a  hill-side  about  800  feet 
above  the  town.  The  lodeis  worked  by  different  parties,  and  opened  by 
six  shafts,  from  60  to  80  feet  deep.    It  is  from  six  to  eight  inches  wide, 
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runs  northeast  and  southwest,  and  dips  about  33°  northwest.  The 
ore  at  the  depth  reached  is  mostly  decomposed,  but  there  are  patches 
and  streaks  of  white  iron  pyrites  found  in  the  vein.  The  decomposed 
ore  is  brown  and  yellow  ciuartz,  reported  to  assay  111  ounces  of  silver 
per  ton,  while  the  pyrites  contain  irom  75  to  80  ounces  per  ton.  There 
were  twelve  men  (six  drills)  at  work  at  the  time  of  the  writer's  visit, 
but  owing  to  the  narrowness  of  the  crevice  and  the  hardness  of  the  rock 
only  4  to  5  tons  of  ore  could  be  taken  out  per  week.  There  were  as  yet 
no  levels  or  slopes.  In  one  of  the  shafts  occurs  a  solid  layer  of  zinc- 
blende,  with  little  galena,  3  inches  thick,  which  was  said  to  assay  $(iOO 
per  ton.  The  claim  is  1,500  feet  long,  and  portions  of  it  have  been  leased 
by  Captain  Hall,  WUliam  Hill,  and  A.  Morgan,  the  owners,  to  different 
parties.  The  ore  is  shipped  to  Professor  Hill's  smelting- works  at  Black 
Hawk,  four  and  a  half  miles  distant,  the  ireight  being  $5  per  ton. 

The  Franklin,  near  by,  is  a  vein  from  6  inches  to  2  leet  wide,  and 
carries  more  galena  than  the  foregoing.  The  main  shaft  on  it  is  lliO 
feet  deep.  The  ore  contains  about  84(t  to  $50  per  ton  in  silver.  Much 
money  has  been  uselessly  spent  on  the  mill  belonging  to  this  miae. 
First,  fbrnaces  were  erected  to  smelt  the  ore,  but  the  blende  interfered, 
though  the  ore  contains  less  of  it  than  usual  in  Clear  Creek  County  ores. 
Hext,  the  mill  was  erected  and  reverberatories  were  used  for  chloridiz- 
ing  the  ore.  But  the  enterprise  failed  both  financially  and  technically, 
the  latter  principally  because  there  was  no  reliable  supply  of  water  iu 
the  gulcb  where  the  works  are  located.  Now  it  is  reported  that  the 
ojmpany  intend  to  lease  a  mill  on  Clear  Creek,  (Bnford  Mill,)  where  tlie 
erection  ot  an  Airey  furnace  is  said  to  be  contemplated.  This  mine  is 
better  opened  than  the  rest,  and  has  a  capacity  of  3  tons  per  day. 

The  Seaton  mine  has  been  frequently  mentioned  in  the  Colorado 
papers  on  account  of  its  rich  ores.  Mr.  Eilers  visited  two  of  the  claims 
on  this  lode,  No.  7  and  No.  2,  east  of  the  discovery. 

Seaton  No.  7  is  owned  by  Captain  Dean,  and  is  a  100-foot  claim.  The 
depth  of  the  mine  is  120  ieet  in  one  and  81  Ifeet  in  another  shaft,  and  the 
width  of  the  ore-seam  is  here  from  6  to  12  inches.  The  ore  assays  from 
$50  to  $400  per  ton.  There  were  only  two  drills  at  work  in  the  fall,  and 
3  tons  a  week  was  the  yield  of  the  miue.  To  a  depth  of  about  50  feet  in 
both  shafts  the  ore  is  a  brown  decomposed  material,  but  lower  down 
about  12  inches  of  quai'tz,  carrying  blende  and  galena  in  the  proportion 
of  3  to  1,  and  some  fahlore,  are  found.  This  class  of  ore  is  reported  to 
assay  from  100  to  373  ounces  of  silver  per  ton. 

The  Seaton  No.  2  east  of  the  discovery,  owned  by  Lewis  &  Co.,  is  700 
feet  long  on  the  vein.  The  deepest  shaft  is  270  ieet  deep.  The  main 
vein  runs  from  northeast  to  southwest,  and  dips  from  48°  to  50° 
northwest.  It  is  from  3  to  12  inches  thick.  It  was  originally  workeil 
fbr  gold,  and  during  that  time  the  deep  shaft  was  sunk.  Thisis  now  full 
of  water  up  to  within  70  feet  from  the  surface.  A  second  vein  lias  been 
found  lately,  which  intersect  s  the  original  one  at  right  angles  to  its  dip, 
the  pitch  of  the  new  discovery  being  about  30°  to  southeast. 
This  is  from  8  to  18  inches  wide,  and  is  cbaracterized  by  frequent  faults 
in  the  plane  of  the  dip ;  the  continuation  of  the  vein  at  each  fault  being 
found  trom  1  to  2  feet  lower  than  the  vein  above.  In  the  southwestern 
part  of  the  claim,  the  plane  of  this  new  vein  crosses  the  plane  of  the 
original  one  at  a  depth  of  about  30  feet  from  the  surface,  but  toward 
the  northeast  the  line  of  crossing  sinks  steadily,  until,  in  the  Dean  shaft, 
the  new  vein  is  found  at  a  depth  of  110  ieet.  It  is  worked  by  under- 
hand stoping,  and  a  large  chamber  reaching  from  shaft  to  shaft  is  already 
opened.    The  capacity  of  the  mine  is  from  6  to  8  tons  per  week.    The 
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ore  is  a  mixture  of  zinc-blende,  galena,  iron  pyrites,  and  fablore  in  a 
quartz  gaugue,  tlie  blende  predominating.  There  is  muph  more 
lahlore  in  this  than  in  any  other  mine  in  tbe  district,  which  I  have  seen, 
and  the  average  contents  of  silver  are  very  high. 

The  Santa  F^  runs  parallel  io  strike  to  the  foregoing  vein,  and  lies 
higher  up  on  the  mountain.  Its  dip  is  less  steep.  The  claim,  of  500 
feet  in  length,  ia  owned  by  E.  B.  Griswold.  There  are  five  shafts  on  it, 
which,  commencing  from  the  northeast  end  of  the  claim,  ai'e  respect- 
ively 78,  35,  25,  40,  and  25  feet  deep,  and  all  of  them  are  located  within 
200  feet  on  the  vein.  Nevertheless  tbe  grades  of  ore  raised  from  these 
shafts  differ  widely.  In  the  first  shaft  southwest  of  the  discovery,  for 
instance,  the  first-class  ore,  as  selected  tor  shipment,  assayed  25  ounces 
of  silver  and  one-half  ounce  of  gold  per  ton,  and  was  rich  in  lead.  In 
the  next  shaft  to  the  southwest  the  ore  contains  more  iron  pyrites ;  is 
also  rich  in  lead,  and  contains  from  2  to  4  ounces  of  gold,  and  from  $125 
to  $140  of  gold  and  sUver  per  ton.  Ore  from  the  following  shaft  on  the 
southwest  contains  between  60  and  GO  ounces  of  silver  per  ton,  and  2J 
ounces  of  gold.  There  is,  as  yet,  no  communication  between  the  shafts 
nnderground,  and  all  of  them  are  being  sunk  deeper.  About  six  tons 
of  ore  are  taken  out  weekly,  by  six  men.  ■ 

There  are  a  number  of  other  ininea  in  this  vicinity  which  hold  out 
fair  promises  for  the  future,  but  all  of  them  are,  like  those  described, 
not  yet  well  developed,  and  can,  therefore,  furnish  little  ore  at  present. 

I  must  mention,  however,  here  a  mine  which,  in  connection  with  the 
often-talked-of  smelting-works  in  this  vicinity,  or  a  little  higher  up  on 
Clear  Creek,  is  of  great  importance.  This  is  the  Edgar.  It  is  situated 
north  of  and  opposite  the  old  Whale  mine,  which  has  been  described  in 
former  reports,  but  is  now  idle.  The  Edgar  is  by  many  considered  a 
continuation  of  the  Seaton  lode,  though  with  what  right,  considering 
the  distance  between  the  two  mines,  I  cannot  determine.  Its  strike  is 
northeast  and  southwest;  its  dip  northwest.  The  lode  is  from  6  inches 
to  2  feet  thick,  and  carries  very  solid  galena  and  fahlore.  There  are  two 
tunnels  driven  on  the  lode  and  connected  by  a  shaft.  The  mine  is  suffi- 
ciently opened  to  he  able  to  furnish  about  3  tons  per  day.  Fir.it-class 
ore  is  reported  to  assay,  on  an  average,  80  ounces  of  silver  and  one-half 
ounce  of  gold  per  ton,  and  contains  seldom  less  than  45  to  50  per  cent. 
of  lead.  Some  of  the  ore  mined  has  assayed  as  high  as  165  ounces  of 
silver  per  ton.  This  ore  contains  very  little  zinc-blende,  which,  in  nearly 
-  all  the  other  silver  mines,  is  the  predominant  mineral,  and  it  will  there- 
fore be  of  the  highest  importance  to  the  smelting-works  which  are  said 
to  be  on  the  point  of  erection  in  this  region.  Mr.  Eilers  was  informed 
that  one  or  two  other  mines,  lately  opened  in  this  vicinity,  carried  ores 
very  similar  to  those  of  the  Edgar,  as  far  as  the  contents  of  lead  are 
concerned,  but  he  was  unable  to  visit  them. 

Among  the  new  ndues  in  the  vicinity  of  Georgetown,  which  have 
turned  out  very  satisfactorily  item  the  commencement  of  operations,  the 
Pelican  is  the  most  important. 

The  Pelican  is  situated  on  Sherman  Mountain,  on  the  east  bank 
of  Cherokee  Gulch,  and  about  three  miles  west  of  Georgetown.  The 
ground  ou  either  side  of  the  gulch  rises  at  a  rapid  rate,  and  aftbrds  a 
fine  opportunity  to  gain  great  depth  from  the  surface  as  tbe  work  of 
drifting  east  and  west  on  the  vem  goes  on.  There  were,  at  the  end  of 
the  year,  four  adits  on  the  vein,  aggregating  in  length  420  feet.  The 
depth  obtained  from  the  surface  in  the  gulch  was  85  feet.  The  greatest 
depth  obtained  from  the  surface  in  the  lower  west  adit  was  about  200 
feet.    This  adit  is  cut  in  the  gulch  by  a  tunnel  about  100  feet  in  length. 
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A  tunnel  100  feet  in  was  being  driven  300  feet  in  length,  to  cut  the  vein 
110  feet  from  the  surface.  When  this  tunnel  shall  have  been  completed 
perfect  drainage  of  the  mine  will  be  secured.  A  winze  was  being  sunk 
'  on  the  vein  from  the  lower  adit  to  intersect  the  line  of  the  long  tunnel 
where  it  will  cut  .the  vein.  By  the  Ist  of  June,  1872,  the  mine  is  ex- 
pected to  be  in  condition  to  yield  20  tons  of  rich  milling  ore  a  day.  Thu 
lower,  middle,  and  second  adits  are  connected  by  air-shafts  or  winzes. 
The  mine  is  well  timbered.  Everything  is  well  arranged  about  the 
mine  to  secure  perfect  drainage,  safety  for  the  workmen,  ventilation,  and 
speedy  and  cheap  delivery  of  the  ore  at  the  mouth  of  the  tunnel  and 
adits.    Very  little  stoping  has,  so  far,  been  done  on  the  mine. 

The  Pelican  is,  compared  with  others  in  Clear  Creek  County,  a  large 
vein.  The  walls  are  well  defined.  The  breadth  of  the  vein  between  walls 
averages  about  3J  tfeet,  from  12  to  20  inches  of  which  contain  rich  ore. 
The  vein-matter  consists  of  argentiferous  galena,  copper-ore,  fahlore, 
blende,  and  sometimes  native  silver.  Some  of  the  assays  made  from  ore 
of  this  vein  are  exceedingly  high,  as  the  following  list  shows: 

Selected  specimens  of  ore — 

No.  1 -. 2,823  ounces  silver. 

No.  2 1,700  ounces  silver. 

No.  3,  fine  gangue 1,782  ounces  silver. 

No.  4,  blende 428  ounces  silver. 

No.  5,  containing  much  gangue 808  ounces  silver. 

From  the  books  of  the  mine  and  mill  certificates  the  following  infor- 
mation is  derived  : 

From  the  7tli  of  February,  1871,  to  November  18,  1871,  a  little  over 
nine  months,  the  Pelican  has  yielded  the  following  amounts  of  ore : 

One  hundred  and  twenty-four  and  a  half  tons  of  second  and  third 
class  ore,  treated  at  Palmer  &  Niehol's  and  the  Stewart  Silver-Eeduction 
Company's  Mills,  gave  a  yield  of  32,280  ounces  of  silver.  The  average 
yield  of  this  lot  of  ore  was  240  ounces  per  ton  of  2,000  pounds.  There 
were  at  the  mine  at  the  end  of  the  year  200  tons  of  second  and  third 
class  ore,  worth,  at  a  low  estimate,  50,000  ounces ;  30  tons  of  flrst-elass 
ore  at  the  mine  and  at  Silver  Plume  Mill,  worth  510  ounces  per  ton, 
equal  to  16,300  ounces;  27  tons  shipped  to  Swansea,  Wales,  610  ounces 
per  ton,'  equal  to  14,770  ounces;  4  tons  sold  to  Frank  J.  Marshall,  572 
ounces  per  ton,  equal  to  2,288  ounces;  asmalUot,!  ton,  sent  to  Professor 
Hill  for  treatment,  294  ounces. 

Total  product  in  tons,  386J ;  total  product  in  ounces  in  silver,  113, 932. 

Total. cost  of  mining  386J  tons  of  ore,  transportation,  milling,  inci- 
dental expenses,  &c.,  10,000  ounces.  Therefore,  113,932—10,000= 
103,932  ounces.  This  leaves  consequently  a  clear  profit  of  over  $130,000 
In  coin.    , 

The  amount  of  ore  in  sight  in  the  mine  is  large.  As  yet  only  a  little 
gi-ound  has  been  stoped  out. 

The  mine  can  deliver,  with  sixteen  miners,  four  tons  of  ore  per  day, 
and  the  owners  think  they  ca.n  keep  up  this  rate  of  production  through- 
out the  next  year  from  the  present  reserves.  All  the  ore  must  be  packed 
down  the  mountain  at  a  cost  of  $2.50  per  ton,  and  transportation  to  the 
mills  coats  $3  more. 

The  Fletcher  is  another  new  discovery  of  great  promise.  It  is  situated 
on  the  Bald  Creek  slope  of  Democrat  Mountain,  and  very  rich  ore,  some 
of  which  yielded  $799  per  ton,  has  been  found  near  the  surface.  The 
same  may  be  said  of  the  Elkhorn  and  Maioe  lodes.    In  regard  to  the  de- 
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Telopmeats  and  yield  of  the  latter,  I  t-ake  the  following  information 
from  the  Georgetown  Miner  of  February  8, 1872. 

The  vein,  a  large  one,  with  well-defined  walls,  is  situated  on  Sherman 
Mountain,  a  short  distance  above  the  village  of  Silver  Plume,  The  matiix 
of  the  vein  is  feldspathie  rock  and  quartz.  The  pay  streak  is  argentif- 
erous galena,  interspersed  with  gray  copper,  ruby  silver,  and  iron  and 
copper  pyrites.  The  country-rock  is  granite.  In  some  portions  of  the 
mine  there  is  a  solid  ore-deposit  of  2  feet  in  breadth.  We  have  frequently 
examined  the  Maine,  and  have  never  seen  a  barren  spot  in  the  mine. 

The  yield  of  the  mine  since  its  discovery  in  May,  1871,  about  eight 
months,  has  been  as  follows: 

Ore  treated  at  Stewart's,  29  tons,  666  pounds,  yielded $13, 350  32 

Shipped  to  Hill,  Black  Hawk,  100  tons 19, 350  00 

Sold  to  W.  Bemeiit  13  tons 1, 509  00 

Out  at  the  mine  80  tons , ,  ]  5, 480  00 

Total  yield  of  mine 4!),  681»  32 

Cost  of  work  done  on  miue,  &c 11,  OUO  00 

Net  yield  of  mine 38, 089  32 


The  above  figures  were  obtained  from  W.  T.  Reynolds,  one  of  the 
owners  of  the  mine,  and  a  personal  examination  of  the  records  of  the 
mine  shows  that  they  are  substantially  correct. 

All  the  above  calculations  are  coin  value.  The  average  yield  of  233 
tons  and  596  pounds,  total  product  of  miue  in  eight  months,  is  a  little 
over  $223  per  ton. 

Thevarioustunnelsintbevicinityof  Georgetown,  snch  as  the  Burleigh, 
Marshal,  Lebanon,  Eclipse,  have  been  steadily  driven  ahead,  and  some 
of  them  are  reported  to  have  strnck  good  veins.  There  is,  however,  so 
far  as  I  am  aware,  no  regular  mining  going  on  through  the  tunnels  on 
any  of  the  new  lodes  discovered. 

West  Argentine  ^istriet. — For  notes  in  regard  to  this  district  I  am 
indebted  to  Mr.  A.  Wolters,  M.  E.,  formerly  of  Bakerville.  The  first 
disco%"ery  of  silver-bearing  lodes  was  made  in  1864  in  East  Argentine, 
and  the  ensuing  excitement  drew  of  course  a  large  number  of  prospectors 
to  this  and  the  adjoining  district  of  West  Argentine.  Hundreds  of  lodes 
were  thus  discovered  in  18G5 ;  only  a  few,  however,  were  being  worked 
to  any  extent.  Owing  to  several  circumstances,  the  chances  in  favor  of 
profitable  mining  were  so  small  that  all  work  was  abandoned  after  the 
1^11  of  1866,  with  the  exception  of  that  ou  the  Baker  and  Belmont  lodes, 
and  even  these,  though  both  of  them  were  undoubtedly  well-defined 
large  flssure-veins,  were  worked  at  a  loss  to  the  owners,  from  the  follow- 
ing reasons: 

1.  Great  ignorance  of  the  character  and  qualities  of  silver  lodes  pre- 
vailed amongst  the  owners  of  the  lodes,  and  the  waste  of  large  sums  of 
money  in  foolish  experiments  was  the  consequence. 

2.  Until  the  fall  of  1867  there  was  no  market  for  silver-ores  in  the 
county,  and  when  one  was  established  at  that  time,  the  reduction- works 
of  Garrott,  Martiue  &  Co.  charged  the  enormous  amount  of  about  $75 
mill-fees  per  ton  of  ore. 

3.  The  location  of  the  lodes  was  very  unfavorable.  Situated  a3  they 
were  at  a  distance  of  ten  miles  from  the  nearest  market  for  ores,  and  in 
places  where  even  the  construction  of  a  mule-trail  could  not  be  thought 
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of,  the  cost  of  mining  and  transportation  alone  -was  sufficient  to  kill  arty 
mining  enterprise.  , ,   ,   ,  „ 

Considering  these  cireiimstances,  to  which  is  to  he  added  the  generally 
prevailing  opinion  that  the  district  was  inaccessible  during  from  six  to 
seven  months  of  the  year  on  account  of  snow,  it  can  certainly  not  he 
surprising  that  the  camp  was  deserted,  and  so  remained  until  the  sum- 
mer of  1870.  At  this  time  one-half  of  the  Stevens  lode  -was  purchased  by 
theOrescentSilverMiningCompany,  of  Cincinnati,  and  vigorous  develop- 
ment soon  proved  it  to  be  a  paying  vein.  When  this  fact  became 
generally  known,  a  few  prospectors  made  their  appearance  and  dis- 
covered some  very  promising  lodes,  prominent  among  which  were  the 
Dresden,  Bismark,  Muscatine,  Pocahontas,  Mountain  Lion,  Walter  Scott, 
Worcester,  and  Wayne  County.  At  the  same  time  the  Baker  Company 
had  struck  two  very  large  deposits  of  ore,  and  were  mining  at  a  profit 
for  the  first  time.  Besides  this,  they  had  without  any  trouble  succeeded 
in  keeping  up  communication  with  the  mine  during  the  whole  very 
severe  winter  of  1869-'70  with  only  a  single  team,  and  had  thus  furnished 
conclusive  evidence  that  the  lodes  were  not  inaccessible  on  account  of 
snow.  Moreover,  they  had  finished  their  large  and  well-planned  re- 
duction-works at  Bakerville,  from  two  and  a  half  to  three  and  a  half 
miles  from  the  mines,  and  put  them  in  operation  the  3d  of  September, 
1869.  They  at  once  reduced  mill-fees  to  $39  per  ton,  and  thus  offered 
all  possible  inducements  to  the  mine-owners  to  go  to  work  and  develop 
their  property.  •  -x    ■    ii. 

All  these  circumstances  combined  led  to  an  increased  activity  m  the 
summer  of  1871,  an  activity  hardly  suqiassed  by  that  exhibited  in  1865. 
Work  was  resumed  on  the  west  hiilf  of  the  Stevens,  the  Coney,  Demo- 
crat, and  Fortunatus,  all  once  abandoned  as  non-paying,  and  now 
leaving  their  owners  a  liberal  margin  for  profit.  Prospectors  flocked  in 
dayby  day,  and  scarcely  a  week  passed  without  one  or  more  rich  dis- 
coveries. The  Fourth  of  July,  Fifth.of  July,  Minneapolis,  and  General 
Moltke  justly  caused  more  or  less  excitement  by  their  rich  deposits  of 
fahlore,  stephanite,  and  silver-glance. 

Though  most  of  the  lodes  worked  were  only  discovered  this  very  sum- 
mer, or  late  in  the  fall  of  1870,  and  though  up  to  this  spring  the  Baker 
Company  had  not  received  a  single  ton  of  oustom-ore  from  West  Argen- 
tine,  they  had  in  July  about  40  tons  to  their  16  tons  of  Baker  ore,  with 
a  fair  prospect  of  seeing  the  production  doubled  in  August.  At  this 
time,  however,  a  great  drawback  was  experienced  by  mining  operations 
iu  the  burning  down  of  the  Baker  Mill.  This  caused  an  additional  exr 
pense  of  $8  per  ton  for  transportation  of  the  ore  to  Georgetown,  forced 
the  miners  to  go  to  town  to  attend  to  their  business,  and  stopped  opera; 
tions  on  nearly  all  the  lodes  owned  by  employes  of  the  Baker  Company, 
e  the  latter  became  unable  for  some  time  to  pay  their  men.    Other 


lodes,  which  had  been  worked  at  a  profit  so  long  as  there  was  a  home 
market  for  their  ore,  were  abandoned,  because  they  could  not  stand  the 
extra  expense  of  hauling  the  ore  to  Georgetown ;  and  thus  there  were 
only  ten  lodes  worked  in  November  against  about  twenty  in  July. 

Another  obstacle  in  the  way  of  vigorous  development  is  the  location 
of  many  of  the  lodes  on  the  excessively  steep  and  rocky  western  slope 
of  McClellan  Mountain,  which  rises  at  an  angle  of  38°.  Nearly  all 
are  very  difficult  of  access  without  wire  cables  or  tunnels.  The  former 
are  not  erected  in  most  instances,  because  the  lodes  are  owned  by  work; 
ingmen,  who  possess  no  capital  for  the  purpose.  In  regard  to  lunuing 
tunnels,  the  facilities  are  better  than  io  any  other  place  in  the  county. 
As  mentioned  before,  the.  mouutain  rises  at  an  angle  of  38°,, and  the 
H.  Ex.  211 23 
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lodes  cross  tlie  mountains,  }?iving  the  much -desired  chance  of  run- 
ning in  on  the  vein.  But,  uii fortunately,  the  lodes  as  a  rule  pinch  up 
toward  the  base  of  the  mountain,  and  therefore  the  tunnels  would  have 
to  be  run  a  conple  of  hundred  feet  before  they  could  be  expected  to  pay. 
This  expense  the  owners  are  unable  to  undergo  without  the  aid  of  capital; 
hence,  to  make  the  district  an  active  and  profitable  one,  capital  is  iudia- 


In  regard  to  quantity  as  well  as  quality  of  lodes,  West  Argentine  is 
equal  to  any  other  district  in  the  county ;  and  with  some  money  to  open 
the  mines  properly,  they  certainly  offer  great  facilities  for  cheap  working. 
Nearly  all  of  them  may  be  opened  by  adits,  which  is  certainly  the  cheapest 
way  if  75  feet  in  depth  are  gained  for  100  feet  of  tunneling;  and  then 
the  fact  that  the  lodes  occur  here  more  or  less  concentrated  in  groups 
in  a  small  area,  gives  a  chance  to  work  quite  a  number  of  them  by  one 
adit  and  shaft.  This  is  an  item  of  the  highest  importance,  as  no  one 
can  deny  that  a  large  percentage  of  failures  in  mining  operations  is 
owing  to  the  fact  that  they  were  not  carried  on  upon  a  sufficiently  ex- 
tensive scale.  Whilst  half  a  dozen  lodes,  each  worked  by  itself,  with 
its  own  adit,  shaft,  hoisting- machinery,  and  superintendent,  are  veiy  apt 
to  turn  out  compete  failures,  there  may  be  a  certainty  of  success  if  all 
six  are  worked  by  one  party,  with  only  one  shaft,  one  adit,  and  one 
engine. 

In  their  general  character  the  West  Argentine  lodes  are  very  similar 
to  those  of  Eeese  Eiver  district,  Nevada.  They  are  all  true  fissure  veins 
from  2  to  10  feet  wide,  and  averaging  probably  from  3  to  3^  feet  The 
ore-streaks  are  narrow  but  rich,  averaging  probably  from  3  to  4  inches, 
and  assaying  irom  $260  to  1500  per  ton.  Frequently  pockets  of  fkhlore 
are  met  with,  especially  near  the  surface,  and  the  galena-bearing  veins 
often  carry  from  12  to  16  inches  of  solid  and  rich  ore.  There  are  two 
distinct  systems  of  lodes,  one  bearing  nearly  northeast  and  southwest, 
the  other  nearly  north  and  south,  and  dipping  considerably  to  northwest 
and  west  respectively.  The  gangue  matter  is  quartz,  feldspar,  and  fluor- 
spar; the  country-rock  is  granite.  As  in  the  veins  of  Eeese  Eiver  dis- 
trict, the  ore  occurs  as  a  rule  in  pockets,  mostly  united  by  thin  seams 
of  ore,  sometimes  only  by  a  small  selvage,  and  it  is  therefore  absolutely 
necessary  to  develop  the  lodes  to  a  considerable  extent  before  stopingis 
commenced,  in  order  to  have  always  large  reserves  on  hand. 

Though  the  lodes  of  this  district  are  aJl  worked  at  altitudes  above 
timber-line,  the  tunnels  by  which  they  ought  to  be  developed  can  nearly 
all  be  started  either  in  the  timber  or  at  a  level  with  it.  The  timber  itself 
is  splendid  and  abundant.  Quail  Creek  furnishes  sufBeient  water-power 
during  six  months  of  the  year;  and  60  feet  head  can  be  obtained  almost 
anywhere  with  a  flume  of  500  feet  in  length.  Nutritious  grass  grows  in 
unlimited  quantity  above  timber-line,  affording  excellent  pasture  for 
stock.  The  Baker  Company's  well-kept  wagon-road  has  reduced  the 
^JOst  of  hauling  ore  to  Bakerville  to  from  $2.50  to  $3  per  ton. 

The  Allowing  is  a  list  of  those  veins  which  either  promise  to  be  valu- 
able, or  by  actual  development  have  been  shown  to  be  so : 

1.  The  Baker,  owned  by  the  Baker  Silver  Mining  Company,  of  Phila- 
delphia, runs  northeast  and  southwest ;  dips  northwest.  Opened  to 
a  depth  of  320  feet;  worked  by  three  adits,  1S7, 212,  and  420  feet  long, 
all  connected  by  a  shaft,  extendingtoadepth  of  168  feet  below  the  third 
level.  The  mine  is  in  good  ore  above  the  first  level.  The  ground  between 
the  first  and  second  levels  is  entirely  worked  out,  and  between  the  second 
and  third  levels  nearly  so.  Though  nine-tenths  of  all  the  ore  found  in 
the  lode  were  on  the  foot- wall,  the  deep  shaft  has  been  sunk  on  the  hang- 
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ing-wall,  and  no  ore  was  found  beyond  a  depth  of  60  feet.  This  summer 
a  cross-cut  ^was  started  towards  the  foot-wall,  whieli,  at  a  distance  of  10 
feet  from  the  hanging-wait;  struck  a  vein  of  solid  ore  2J  inches  in  width, 
and  assaying  $650  per  ton.  Here,  again,  as  in  all  instances  when  true 
fissure-veins  have  been  sunk  upon  to  greater  depth,  it  has  been  proved 
that  the  ore  continues  downward,  though  of  course  varying  in'  richness 
as  well  as  in  thickness,  and  sometimes  pinching  up  entirely  tor  some  dis- 
tance, III  the  stope  above  the  first  level  there  is  a  vein  of  ore,  varying  from 
2  to  10  inches,  yielding  ore  of  $200,  (ndll  assay.)  The  stope  between 
the  second  and  third  carries  frOm  1  to  6  iuchesof  $130  mill  ore.  Be- 
low the  third  level  no  ore  has  been  taken  out,  except  in  sinking  the 
shaft.  The  driving  of  levels  preparatory  to  taking  out  ore  was  just 
contemplated  when  the  company's  mill  was  destroyed  by  fire.  This 
acttident  stopped  operations  for  a  considerable  period.  Nest  year  a  deep 
tunnel,  gaining  over  400  feet  dejith  below  the  third  level,  is  to  be 
started  to  facilitate  cheap  working. 

2.  The  Stevens.  One-half  owned  by  the  Crescent  Silver  Mining  Com- 
pany, of  Cincinnati,  the  other  by  Frank  Dihbin.  Both  parts  are 
worked ;  and,  considering  the  amount  of  development,  they  furnish  a 
large  amount  of  ore,  about  one-half  of  which  is  a  very  pure  galena,  con- 
taining from  55  to  CO  per  cent,  of  lead,  and  from  160  to  230  onnces  of 
silver  per  ton,  whilst  the  other  half  is  a  decomposed  ore,  of  ferruginous 
character,  worth  from  100  to  120  ounces  of  silver  per  toE.  The  lode, 
which  runs  nearly  due  north  and  south,  dipping  west,  is  in  an  almost 
inaccessible  location,  but  this  difficulty  was  efficiently  and  also  cheaply 

'overcome  by  the  construction  of  a  wire  tramway  between  700  and  800 
feet  long,  w'itli  only  two  supports  at  the  higher  end,  whilst  the  lower 
500  feet  are  without  any.  The  cable  is  one-half  inch  thick ;  the  buckets, 
made  of  No,  8  sheet-iron,  are  capable  of  holding  about  150  pounds  of 
ore  each ;  and  the  two  supports  are  formed  of  4-inch  gas  pipe,  let  into 
the  solid  rock  and  fastened  there  by  pouring  molten  lead  around  it. 
This  very  cheap  and  effective  arrangement,  planned  by  Mr.  Kurtz  and 
executed  by  Mr.  Lowe,  works  to  perJection,  and  could  be  employed  at 
any  place  on  McCletlau  Mountain  where  the  construction  of  heavy 
timber  supports  would  cause  too  great  ah  expense.  The  Steveus  cable, 
the  first  one  of  this  kind  put  up,  cost  less  than  $2,000,  and,  at  the  pres- 
ent reduced  prices  of  labor  and  materials,  it  would  not  cost  more  than 
$1,300.  The  lode  is  worked  by  adits  connected  by  a  shaft.  It  will 
hereafter  undoubtedly  be  found  advantageous  to  run  a  cross-cut  tunnel  of 
about  600  feet  in  length,  which  will  intersect  both  the  Liudell  and 
Stevens  at  a  depth  of  nearly  i50  feet,  and  do  away  with  hoisting  and 
the  whole  cable  arrangement.  The  shaft  must,  of  course,  be  sunk  to 
that  depth  to  secure  the  proper  ventilation.  The  crevice  is  2J  feet  wide; 
the  ore- vein  from  a  couple  of  inches  to  over  one  foot.  The  lode  crops  out 
for  a  distance  of  several  hundred  feet. 

3.  The  Lindell,  owned  by  F.  Watson  &  Co.,  is  a  vein  of  the  same 
character,  ninniug  north  and  south  and  dipping  west.  It  is  3  feet  wide,- 
with  a  streak  of  galena,  and  crops  out  for  a  considerable  distance.  The 
galena  is  probably  even  richer  in  lead  than  that  in  the  Stevens,  but  it  is 
rather  poor  in  silver,  though  in  one  place  some  has  been  found  cojitain- 
ing  113  ounces  per  ton.  The  lode  runs  parallel  with  the  Stevens  at  a 
distance  of  about  60  feet ;  is  easy  of  access,  but  is  not  now  worked. 

i.  The  Coney,  owned  by  Smith,  Graves  &  Co.,  runs  northeast  and 
southwest,  dipping  northwest.  The  crevice  is  6  feet  wide,  with  a  heavy 
streak  of  decomposed  gangue  matter  interspersed  with  sulpburets  and 
fahlore,  yielding  milling  ore  of  60  to  150  ounces  per  ton.    The  lode  is 


.^vGoogle 


356     MINING    STATISTICS    WEST    OF   THE   EOCKY   MOUNTAINS. 

opened  by  three  shafts,  the  deepest  one  being  between  50  and  60  feet 
deep.    No  well-defined  and  solid  walls  had  been  foand  in  November. 

5.  The  Democrat  runs  northeast  and  soufliwest,  dips  northwest,  and 
lias  been  worked  during  the  fore  part  of  this  summer  under  a  lease,  fur- 
nishing some  very  rich  galena-ore,  but  not  enough  to  yield  a  profit.  The 
lode  is  in  a  bad  locality,  and  the  expense  of  working  it  without  a  tram- 
way or  deep  tunnel  is  excessive. 

6.  The  Portunatus,  owned  by  an  eastern  company,  has  been  worked 
tinder  a  lease  by  Woiters  &  Bechtel.  It  strikes  northeast  and  south- 
west, with  steep  dip  northwest.  An  open  cut  has  been  made  '22  feet 
deep,  and  a  drifp  started  from  the  bottom.  The  ore-vein  averages  about 
4  inches  the  whole  distance  down,  assaying  in  different  places  from  80 
to  240  ounces  per  ton^  and  averaging  100  ounces.  Small  pockets  of  sul- 
phuret  of  silver  are  frequently  met  with,  yielding  ore  assaying  at  the 
rate  of  $1,400  per  ton.  Though,  so  far,  all  the  work  has  been  done  in 
frosien  ground,  the  3J  tons  of  ore  taken  out  have  paid  more  than  ex- 
penses.   The  crei'ice  is  3  feet  wide. 

7.  The  Argus  lode  runs  northeast  and  southwest,  and  dips  slightly 
northwest.  There  is  one  shaft,  10  feet  deep,  which  shows  about  2  inches 
of  good  ore,  assaying  over  300  ounces  per  ton,  and  a  well-defined  crevice 
3  feet  wide. 

8.  The  Sonora,  owned  by  the  Sonora  Silver  Mining  Company,  strikes 
northeast  and  southwest,  and  dips  northwest^  worked  by  an  adit  about 
200  feet  lon,g  and  a  cross-cnt  25  feet  long ;  adit  run  in,  not  on  the  vein, 
but  on  a  large  white  mass  of  rock  mistaken  for  the  vein.  Thirty  feet 
northwest  of  the  tunnel  a  vein  of  fine-looking  mineral  crops  out,  about 
2  inches  wide,  to  which  no  attention  has  been  paid.    Not  now  worked. 

9.  The  Richmond.  Course,  northeast  and  southwest ;  dip,  northwest; 
crevice,  7  feet  wide;  worked  by  adit,  between  150  feet  anti  200  feet 
long,  from  the  base  of  the  mountain;  no  ore  struck  yet;  not  now 
worked. 

10.  The  Tunnel.  Course,  northeast  and  southwest;  dip,  northwest; 
worked  by  shaft  80  feet  deep ;  small  vein  of  ore  on  the  hanging-wall,  1 
inch  thick,  assaying  70  ounces  per  ton ;  crevice,  4  feet  wide. 

11.  The  Proteus.  Course,  northeast  and  southwest:  dip,  northwest; 
worked  by  an  adit  70  feet  long,  started  on  a  good-looking  vein  of  sul- 
pburet-ore  2  inches  wide,  which,  at  a  short  distance  fi-om  the  mouth, 
turned  into  a  very  jmro,  fine-grained  galena,  some  of  which  is  said  to 
have  yielded  over  $1,000  silver  per  ton.  At  this  point  work  was  aban- 
doned. 

All  these  lodes  are  old  discoveries  made  in  1865  and  1866.  There  are 
others,  such  as  the  Savage,  Black  Hawk,  Jackson,  Hampton,  &c.,  about 
■which  I  have,  however,  no  information. 

Among  new  discoveries  are  the  following: 

1.  The  Dresden,  discovered  in  1870,  owned  by  Isaacs,  Woiters  & 
Bechtel,  one  of  the  most  promising  veins  in  the  district;  course,  north- 
■east  and  southwest;  dip,  slightly  northwest.  The  vein  crops  out  for  a 
distance  of  700  feet,  and  has  been  opened  at  three  different  places, 
respectively  250  and  400  feet  apart,  and  showing  in  all  a  well-defined 
crevice  from  3J  to  5  feet  wide,  and  a  vein  of  decomposed  galena  and 
zinc-blende  from  1  to  8  inches  thick,  averaging  probably  3  inches,  and 
worth  240  ounces  silver  per  ton.  From  the  bottom  of  the  discovery-shaft 
a  drift  has  been  run  for  a  distance  of  12  feet,  showing  at  the  head  a 
2-inch  vein  of  pure  sulphurets,  worth  $700  per  ton.  In  running  this 
drift,  over  2  tons  of  ore  were  taken  out,  which  netted,  after  deducting 
$96  for  mining,  $60  for  milling,  and  $20  for  hauling  to  Georgetown,  $43 
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above  expenses.  Four  hnndred  feet  below  the  discovery  another  10-foot 
shaft  has  lieen  sunk,  Bhowing  two  veins  of  ore,  one  1  iiich,  the 
other  3J  inches  thick,  assaying,  respectively,  136  and  123  ounces  silver 
per  ton.     Sixty  feet  west,  and  parallel  with  the  Dresden,  is — 

3.  The  Bismarck,  owned  by  the  same  parties,  running  northeast  and 
southwest,  and  dipping  slightly  northwest ;  opened  by  shaft  11  feet 
deep,  and  showing  a  crevice  4  foet  wide  and  a  pay-streak  of  4  inches  of 
decomposed  argillaceous  material,  impregnated  with  fahlore,  zinc-blende, 
and  galena,  worth  78  onnces  per  ton.  About  150  feet  above  the  disnovery- 
shaft  there  is  a  large  "blow-out,"  40  feet  wide,  showing  iive  distinct  crev- 
ices, two  of  which  are  mineral-bearing.  Some  100  feet  below  the  shaft  the 
ore-vein  pinches  up  to  one-half  inch  of  solid  zinc-blende,  assaying  $1,300 
per  ton.  Tbe  mineral  crops  ont  for  over  400  feetj  and  the  crev- 
ice is  well  deflned  at  the  baae  of  the  mountain,  where  it  comes  down  a 
nearly  perpendicular  cliff  50  feet  high.  The  rocks  project  here  about 
20  feet  on  each  side  of  the  crevice,  forming  the  best  natural  tunnel-site 
in  the  district.  It  is  contemplated  to  work  both  lodes,  and  several 
others  close  by,  by  means  of  a  tunnel  run  in  on  the  Bismarck,  and  cross- 
cuts run  both  ways  to  the  other  lodes. 

3.  The  Fourth  of  July,  owned  by  an  English  company,  who  bought, 
for  $10,000,  one  half,  which  they  are  developing  now ;  the  other  half  is 
owned  by  the  discoverers,  E.  Eiley  &  Co.  Crevice  2  feet  wide,  running 
north  and  south,  and  dipping  east.  It  is  opened  in  several  places  by 
small  shafts,  from  3  to  6  teet  deep,  for  a  distance  of  from  700  to  800 
feet,  showing  in  every  one  a  well-defined  crevice,  with  a  streak  of 
quarta,  from  1  to  5  inches  wide,  containing  more  or  less  fahlore,  carbonat-e 
of  copper,  and  fluorspar.  At  the  discovery-shaft  a  pocket  of  solid 
fahlore,  from  one-balf  to  2  inches  thick,  was  found,  assaying  $2,80;»  per 
ton.  This  lode  was  the  first  rich  discovery  made  this  season,  and  the 
esciteraeut  which  the  "  big  strike"  caused  gave  a  great  impetus  to  pros- 
pecting, followed  by  the  discovery  of  several  other  lodes  of  the  same 
character,  i.  c,  carrying  only  silver-ore  proper,  green  and  blue  carbonate 
of  copper,  and  fluorspar,  mixed  with  more  or  less  quartz.  Among  these 
discoveries  tbe  following  three  take  a  leading  position. 

4.  TheMinneapoIis,  discovered  and  owned  by  F.Smith  &  Co.;  course, 
northeast  and  southwest ;  dip,  northwest ;  worked  by  adit  60  feet  long ; 
crevice,  3  feet  wide;  mineral  streak,  2  to  5  inches,  consisting  of  fahlore, 
silver-glance,  carbonate  of  copper,  and  specks  of  galena.  Value  of  ore 
from  250  to  1,000  ounces  per  ton. 

5.  TheFifth  of  July,ownedbyA."Wo]tersandCharlesMyers;  course, 
northeast  and  southwest;  dip,  about  75=>  northwest;  worked  by  shaft 
20  feet  deep;  crevice,  3^  feet  wide;  ore-vein,  1  to  4  inches,  containing 
fahlore,  silver-glance,  and  carbonate  of  copper.  Value  of  ore  from  124 
to  882  ounces  per  ton.  TLe  ore  taken  out  paid  a  profit  over  all  expenses, 
though  worked  in  frozen  ground  at  an  elevation  of  nearly  13,000  feet. 

6.  The  General  Moltke,  discovered  and  owne'd  by  A.  Wolfers;  bearing, 
northeast  and  southwest;  dip,  slightly  northwest;  cropping  out  for  a 
distance  of  400  feet ;  crevice,  3J  feet  wide,  with  a  streak  of  quartz  from 
4  to  10  inches  thick,  canying  fahlore  and  fluorspar;  worked  by  shaft 
12  feet  deep ;  pay-streak  3  inches,  with  several  small  streaks  of  an  inti- 
mate mixture  of  fahlore  and  fluorspar,  aggregating  about  f  inch  of 
solid  mineral,  worth  G30  onnces  per  ton.  One  other  lode  of  this  kind 
was  recently  found  near  the  General  Moltke,  and  stUl  another  one  in 
the  vicinity  of  the  Fourth  of  July,  but  I  have  no  data  in  regard  to  them. 

7.  The  Gruuow,  owned  by  WiUiam  Mendenhall ;  course,  north  and 
south;  dip,  slightly  west;  crevice,  3J-feetwide;  cropping  out  for  a  couple 
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of  hundred  feet;  worked  by  shaft  about  20  feet  deep;  ore- vein  from 
1  to  6  inches,  containing  quartz,  with  galena,  fahlore,  and  carbonate  of 
eoppei:  and  coppey  pyrites,  assaying  300  ounces. 

8.  The  Wayne  County,  owned  by  J.  Mavis,  P.  Petersen,  and  P.  Beau- 
regard; course,  northeast  and  southwest;  dip,  northwest;  crevice,  4 
feet  wide ;  mineral  streat,  3  to  3  inches  of  very  rich  decomposed  galena, 
with  fahlore;  worked  by  adit  12  feet  long. 

9.  The  Worcester,  owned  by  the  same  parties ;  bearing  and  dip  the 
same  as  the  foregoing;  shaft  sunk  10  feet;  crevice,  2Jfeet  wide;  ore- 
vein,  IJ  to  3J  inches  of  decomposed  galena  and  zinc-blende,  with  fahlore 
to  a  depth  of  6  feet;  then  4  inches  quartz,  with  a  small  quantity  of 
galena  and  carbonate  of  copper. 

10.  The  Pocahontas,  owned  by  E.  Wood  &  Co. ;  course,  northeast  and 
southwest;  dip,  northwest;  worked  by  adit  50  feet  long;  crevice,  2^  feet 
wide;  ore,  galena. 

11.  The  Brooklyn,  owned  by  K.  Wood  and  William  Meudenhall; 
worked  by  adit  20  feet  long;  just  coming  into  ore;  crevice,  3  feet  wide ; 
ore,  galena. 

12.  The  Muscatine,  owned  by  R.  Wood  &  Co. ;  beariug,  northeast  and 
southwest;  dip,  northwest ;  workedby  adit  20feet  long;  crevice,  3  J  feet 
wide ;  ore,  galena. 

13.  TheEssex,  owned  by  Isaacs,  Welters  &Bechtel;  course,  northeast 
and  southwest ;  dip,  uortbwest;  shaft,  10  feet;  crevice,  3  feet  wide ;  ore- 
veiu,  1  to  3  inches  of  galena  and  zinc-blende;  worth  CO  ounces  per  ton. 

14.  The  Dickey,  owned  by  Dickey,  Crocker  &  Kinread ;  shaft,  12  feet 
deep,  showing  2  inches  of  galena  and  zinc-blende ;  milling  240  ounces 
per  ton. 

15.  The  Growler,  owned  by  the  same  parties;  ore-vein,  3  tfl  4  inches; 
shaft,  12  feet  deep.    Both  veins  are  not  worked  on  account  of  location. 

16.  TheMountainLion,ownedby J.WilIiamsandA.Bechtel;  bearing, 
nearly  north  and  south;  dip,  west;  crevice,  5  feet  wide;  shaft  sunk  10 
feet.  There  are  seversj.  small  pay-streaks,  aggregating  about  6  inches, 
worth  160  ounces  per  ton. 

17.  The  Goslar,  owned  by  A.  Welters  and  A.  Bechtel ;  course,  north- 
east and  southwest ;  dip,  northwest ;  worked  by  adit  12  feet  long ;  ore 
cropping  out  100  feet  above;  no  ore  in  adit;  crevice,  4  feet  wide. 

18.  The  Praga  aud- 
io. The  Slovan,  both  owned  by  J.  Shimmel;  course,  northeast  and 

southwest;  dip,  northwest;  crevice, 2i  and  3 feet  wide;  both  showing  1 
inch  mineral  on  foot-wall,  containing  fenlore,  galena,  carbonate  of  copper, 
and  zinc-blende,  with  rich  pockets. 

In  November,  work  was  going  on  on  the  following  ten  lodes:  Baker, 
Stevens,  Coney,  Fortuuatus,  Fourth  of  July,  Dresden,  Minneapolis, 
Wayne  County,  Pocahontas,  Brooklyn,  all  the  rest  lying  idle  from  one 
or  another  of  the  reasons  already  given.  After  the  Baker  Company's 
Mill  shall  have  been  rebuflt,  work  will  probably  be  resumed  on  as  many 
more ;  but  to  make  the  district  as  productive  as  it  could  be  and  ought 
to  be,  from  $200,000  to  $300,000  ought  to  be  expended  in  proper  devel- 
opment. 

The  bullion  shipment  from  Clear  Creek  County  during  1871  was, 
according  to  the  Georgetown  Miner,  as  follows: 

By  the  Stewart  Silver-Eeducing  Works $230, 528  60 

By  the  Palmer  &  Mchols  Silver  Works 100, 002  49 

By  the  Brown  Company 25, 845  00 

By  the  luternalioaal  Company : 20, 125  70 
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By  the  Biiker  Company $4, 509  55 

Gold  from  Empire  and  Idaho,  (alluvial  washings) 20, 000  00 

Total  in  bullion : 416,  Oil  34 

Ore  shipment  estimated  at 453, 035  00 


869, 046  34 


The  Stewart  reduction -works  treated  1,801  tons,  which  produced  an 
average  of  valne  per  ton  of  $135. 

The  Palmer  &  Nichols  works  treated  528  tons,  which  average  $182.06 
per  ton. 

In  Boulder  County,  the  Grand  Island  district  has  attracted  the  most 
attention.  But  although  nearly  three  year's  have  now  passed  since  thefirst 
rich  discoveries,  there  is  to  this  date  no  mine  developed  so  as  to  insure 
a  steady  supply  of  ores,  with  the  single  exception  of  the  Caribou.  This 
is  the  mine  that  created  so  much  excitement  in  regard  to  the  district, 
and  which  cansed  tlie  discovery  of  a  host  of  others.  Many  of  the  latter, 
it  is  true,  promise,  at  the  slight  depth  to  which  they  have  been  opened, 
to  become  as  good  mines  as  the  Caribou ;  but  30  or  40  feet  shafts  are 
not  enough  to  reveal  the  true  nature  of  a  mine  or  the  ore  in  it.  The 
deepest  mines,  setting  aside  the  Caribou,  are  the  Idaho  and  Boulder 
County,  the  shafts  on  these  being  respectively  45  and  50  feet  deep.  My 
opinion  is  that  very  many  of  these  mines  will  turn  out  to  be  very  rich 
aud  valuable,  but  at  the  time  of  Mr.  Eilers's  visit  they  were  so  little  de- 
veloped that  it  was  impossible  to  form  an  intelligent  opinion  as  to  their 
value.  There  has  been,  so  far,  very  little  capital  brought  into  Grand 
I^and  district,  aud  this,  coupled  with  the  high  cost  of  transporting  ore 
to  Black  Hawk,  the  nearest  market  heretofore,  has  prevented  as  exten- 
sive developments  as  the  mines  apjiear  to  justify.  I  am  confident,  how- 
ever, that  now,  since  the  splendid  mill  of  Mr.  Breed,  at  Middle  Boulder, 
has  gone  into  operation,'  the  district  will  be  rapidly  developed,  whether 
foreign  capital  offers  its  help  or  not. 

The  Caribou  mine  (claim  1,400  feet  on  the  vein)  has  been  described, 
as  it  appeared  last  year,  in  my  previous  report,  tfl  which  account  I  have 
little  to  add.  When  Mr.  Eilers  saw  the  mine  in  October,  Mr.  Breed, 
the  new  owner,  was  continuing  with  energy  to  sink  the  shaft.  The  main 
shaft  was  205  feet  down,  and  the  one  110  feet  to  the  east  of  it,  115  feet, 
the  two  being  connected  by  drifts.  The  vein  was  throughout  the  shafts, 
drifts,  and  slopes  from  3  to  5  feet  wide,  though  in  oneplaceit  had  bulged 
out  to  a  much  greater  size.  This,  however,  continued  only  for  a  few 
feet.  The  vein  does  not  show  well-defined  walls.  A  hanging-wall 
especially  can  never  be  recognized,  while  a  foot- wall  shows  itself  in  spots, 
being  there  separated  from  the  vein  by  a  very  thin  selvage.  But;  in  the 
greater  part  of  the  workings  there  was  nothing  found  to  define  the  vein 
sharply.  The  gangue  is  a  very  hard  and  tough  quartz.  There  is  some- 
times only  one  pay-streak,  from  J  to  4  or  5  inches  wide,  and  in  these 
cases  this  is  exceedingly  rich.  At  other  times  there  are  a  great  many 
thin  seams  of  high-grade  ore  running  through  the  vein.  But  very  rarely 
is  the  quartz  intei-spersed  with  silver-bearing  minerals  throughout  its 
width,  or  even  its  greater  part. 

There  is,  on  the  whole,  as  it  would  appear  to  the  eye,  much  barren 
gangue  iu  the  vein;  but  the  owners  assert  that  this  "third-class  ore" 
assays  $00  per  ton.  The  solid  ore-streaks  contain  sulpbnret  of  silver, 
stephanite,  silver-copper  glance,  sniphuiet  of  copper,  a  little  galena,  and 
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zinc -blende.  The  capacity  of  the  mine  at  the  time  of  Mr.  Eilers's  visit 
was  about  30  tons  of  second-class  ore  and  less  than  one  ton  of  flrst-class 
daily.  The  $60  ore  was,  at  that  time,  thrown  aside  to  be  worked  in 
Mr.  Breed's  own  mill  in  the  future.  Only  the  ore  between  the  surface 
and  the  first  level,  50  feet  deep,  was  stoped  out  entirely.  Tlie  second 
level  is  driven  100  feet  from  the  top,  reckoning  from  the  mouth  of  the 
engine-Hhaft,  and  80  feet  from  the  mouth  of  the  east  shaft.  It  connects 
the  two  shafts,  and  is  also  driven  toward  the  west,  where  it  will  eventu- 
ally connect  with  the  west  shaft,  now  only  60  feet  deep.  West  of  the 
main  shaft  the  gronnd  between  the  first  and  second  levels  was  stoped 
out  for  a  length  of  35  feet,  and  some  underhand  stoping  below  the  level 
had  also  been  done  here.  East  of  the  main  shaft,  between  it  and  the 
east  shaft,  a  winze  had  been  sunk  from  the  first  to  the  second  level, 
and  a  small  portion  of  the  gi-ouud  was  stoped  out  above  the  second 
level  near  the  east  shaft.  The  third  level  in  the  main  shaft  was  started 
180  feet  from  the  top,  and  had  been  driven  20  feet  to  the  east  and  15  to 
the  west.  In  the  east  shaft  the  third  level  started  from  the  shaft  in  its 
bottom,  115  feet  from  the  top,  so  that  it  would  not  connect  with  the 
third  level  of  the  main  ehait.  The  level  had  been  driven  25  feet  to  the 
east  and  30  feet  to  the  west.  In  the  latter  portion  a  chamber  about  20 
by  25  feet  had  b^n  stoped  out.  There  was  ore  visible  in  every  part  of 
the  vein  exposed,  and  the  reserves  were  quite  larga  The  flrst-claas  ore 
yielded  from  $500  to  $700  per  ton ;  the  second-class  from  $150  to  $200. 

Mr.  Breed  was  erecting  at  Middle  Boulder  a  splendid  mili,  with  four 
Briickner  cylinders,  which  has  since  been  finished  and  put  in  operation. 
Much  delay  was  caused  by  the  breaking  of  castings  daring  the  earlier 
part  of  its  running,  but  it  is  now  reported  in  worWng  order,  and  sev- 
eral heavy  shipments  of  bullion  have  been  made. 

The  hill  above  and  below  the  Caribou  is  covered  with  a  complete  net- 
work of  veins,  and  a  great  number  of  locations  have  been  made.  But 
all  these  veins  must,  as  yet,  be  considered  undeveloped,  though  small 
lots  of  ore  from  many  of  them  have  been  shipped  to  Black  Hawk,  which 
generally  yielded  well.  Some  of  these  veins,  especially  the  Perigo, 
appear  more  like  gold  than  silver  veins,  but  most  of  them  carry  rich 
silver-ores — so  far  all  decomposed. 

A  Mr.  Kearsing  erected  during  the  fall  a  reverberatoiy  furnace  iu  the 
town  of  Caribou,  in  which  it  was  his  intention  to  smelt  ores  from  the 
district.  It  is  a  pity  that  such  mistakes  should  still  be  made  at  the 
present  time.  The  Grand  Island  district  contains  very  few  smelting- 
ores,  and  none  which  are  free  enough  from  qiuartzose  gaugue  to  be 
smelted,  without  enormous  loss,  in  reverberatories.  The  latest  informa- 
tion from  that  qnarter  is,  that  these  smelting  operations  are  a  failure. 

In  the  Ward  district  mining  is  reported  to  have  been  carried  on  quite 
actively.  I  am,  however,  unable  to  speak,  with  positive  knowledge, 
as  neither  Mr.  Eilers  nor  myself  could  visit  the  district.  In  June  the 
Caribou  Post  reported  the  following : 

On  the  Ni-Wot]iillaerowdof  busy  men,  rejKuringold  bnildinga  nod  preparing  for 
new  ones,  give  the  appearanoe  of  reviving  prosperity.  Adjeioing  the  mill,  builtiings, 
one  hundred  and  twenty  feet  long  in  all,  ore  projected  to  accommodate  tUe  cliloriuation- 
works  of  Mr.  Eichardsuu,  exoavations  for  wLich  are  now  being  made.  He  wilL  use 
fonr  BrKckner  oylinders  at  first,  and  add  others  as  the  bniiineaa  inoreaaes.  Mr.  W.  M. 
Tobie  will  run  the  Btamp-naill  for  Smith  &  Davidsoo,  That  wonderful  mine.  No. 
10  west,  ou  the  Columbian,  diBcIoses  an  8-foot  crevice  in  the  west  drift.  Tbis,  and  a  4- 
foot  crevice  on  the  Benton,  ate  thoneht  snfBoient  to  feed  fbrty-fivo  atampa.  Carson, 
Long,  and  others  are  working  the  Nelson ;  Mitchell,  Williams,  Mooney,  McDonald,  the 
Benton ;  Crary,  Benson,  and  others,  the  Columbian,  The  miners  in  Ward  have  lately 
gone  down  into  the  Colnmbian  sliafta,  in  which  the  entfjico  qnartz  has  once  been 
worked  ont,  and  here  thej  ran  a  oross-ent  for  parallel  veins.    Some  of  these  eide  veins 
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are  taaatl  larger  and  riclier  tban  the  one  originally  worked.  In  this  way  thonaaods  of 
dollars  will  he  obtained  this  season.  The  width  of  the  CotamhiaE  lode  at  the  snrface 
is  not  yet  determined.  The  gangne  which  fills  the  vast  space  between  the  walls 
yields,  under  stamps,  about  two  ounces  of  gold  per  cord.  This  is  easily  mined,  aud 
may  be  obtained  in  sneh  quantities  that,  if  all  the  stamps  in  Colorado  were  put  at 
work  on  it,  the  supply  would  not  soon  be  exhausted.  The  iron  and  copper  pyrites 
contain  from  thre«  to  four  ounces  of  gold  per  ton,  and  fifteen  to  twentj  ounces  of 
silrer  per  ton,  and  this  gold  is  diffused,  with  remarkable  evenness,  through  the  ore  tlie 
whole  length  of  the  vein.  None  of  the  rock  which  fills  the  vast  space  between  the 
waifs  is  entirely  destitute  orgold.  About  20  per  cent,  of  the  assay  is  saved  by  the 
stamp-mills.  The  lode  has  yielded,  up  to  the  present  time,  not  far  from  a  quarter  of  a 
miUion  of  dollars,  and,  in  obtaining  this,  it  is  probable  that  not  less  thaw  tb  tee-quarters 
of  a  million  have  been  run  down  fie  creek  and  lost  to  the  commerce  of  the  world. 

Gold  Hili.— H.  Fnlleu  is  working  a  7-foot  crevioe  on  his  White  Eock  lode.  The 
beat  of  his  ore— solid  mineral,  iron  and  copper  pyrites— runs  14  ounces  per  cord,  and 
it  aver^es  so  well  that  he  is  making  a  net  profit  of  not  less  than  $100  iwr  day.  He  ia 
proposing  to  put  up  another  stamp-mill  with  ste^n-powet,  so  as  to  run  nest  winter. 

Four-Mile.— Sis  or  seven  parties  ate  now  working  the  bed  of  this  creek  for  gold, 
andaredoiug  well.  Someoftheclaims  worked  arewellnpthe  creek.  It  is  the  opinion  of 
the  miners  that  the  coarse  or  shot-gold  obtained  is  washed  down  from  the  head  of  the 
creek,  which  forms  on  the  eastern  slope  of  the  bald  mountain  between  this  place  and 
Ward.  This  place  (the  head  of  the  Fout-Mile)  ia  as  unknown  and  unappreciated  aa 
Grand  Island  was  two  years  ago.  Without  doubt  there  is  a  gold  area  there  as  yet  un- 
discovered.   Rich  specimens  of  gold-ore  have  been  brought  in  from  that  locality. 

In  July  the  same  paper  brought  additional  correspondence  from  tWs 
district : 

The  Wakd  Miking  Company. — Ames,  Diswell,  and  associates,  of  Massachusetts— E. 
K.  Baxter,  of  Central,  agent — are  opening  the  Volcano,  Belfast,  and  York  lodes,  and 
will  put  a  whim  on  the  Manhattan,  Their  aO-stamper,  now  ran  by  Mitchell  &  Williams, 
ia  to  undergo  thorough  repairing  in  view  of  continuous  work.  This  mill  is  supplied 
with  perenssion  concentrating-tables,  which,  on  account  of  the  siliceous  character  of 
the  Ward  ores,  work  admirably.  There  is  already  quite  an  aocumnlation  of  concen- 
trated tailings.  Tiiis  company  propose  the  erection  of  smelting-works.  They  bav« 
tlOO  consecutive  feet  on  the  Princeton,  an  easterly  extension  on  the  Colnmbian  vein, 
and  the  same  number  of  consecutive  feet  on  the  Manhattan,  besides  as  much  nndevel- 
oped  property,  amonnting  in  all  to  above  6,000  lineal  feet.  Their  main  shaft  on  the 
Princeton  is  250  feet  deep.  Their  mUl-building  is  a  costly  and  substantial  structure, 
85  by  50. 

Ni- Wot.— Sam.  Graham  is  driving  forward  the  construction  of  Richardson's  chlori- 
nation-works.  Smith  &Davidson  are  running  thc50-stamper  to  great  profit.  Their  main 
shaft  opens  into  the  mill,  and  ia  now  220  feet  deep.  In  the  bottom  the  converging 
mineral-seams  are  nearly  united.  It  is  thonght  that  10  feet  more  will  unite  them  in 
one  solid  crevice.  We  are  tolA  theit  purpose  is  to  sink  30  feet  deeper,  and  then  run  a 
level  each  way.  The  ore  above  this  level  will  be  btofcen  down  by  overhand  stoping, 
■while  the  main  shaft  is  continued  downward.  The  mine  is  now  in  condition,  the 
superintendentreports,t0  8upplyEichardson'a  works  in  full.  Themine  will  bo  worked 
by  running  levels,  and  disclosing  the  ore  in  advance  of  present  requirements,  in  order 
to  insiwe  a  full  supply  for  larger  operations.  It  has  been  in  an  unsafe  condition,  but 
is  now  being  timbered  and  made  secure.  The  mill  wUl  also  be  overhauled  and  put  in 
perfect  order.  It  is  report-ed  that  Davidson  &.  Smith  are  negotiating  a  sale  of  a 
third  interest  to  Mr.  Gill,  of  Denver.  It  looks  as  if  there  would  be  a  stubborn  fight  for 
the  title  to  this  property. 

The  Celestial  is  one  of  DeardofE's  old  discoveries,  newly  opened,  and  now  worked  by 
Benson  &  Long.  The  ore  prospects  for  gaOO  per  cord,  and  there  appears  to  be  a  great 
deal  of  it.  The  situation,  at  the  headof  Spring  Gulch,  is  most  convenient.  Thcquaitz 
goes  to  the  James  Creek  Mill,  the  most  northern  stamper  in  Colorado.  Mitchell  & 
Williams,  at  the  depth  of  60  feet  on  the  Benton,  have  passed  through  the  surlace  quartz 
to  iron  and  copper  pyrites,  which  run  well  under  stamps. 

I  am  not  informed  whether  the  chlorination-'worlts  above  mentioned 
have  heen  completed  and  are  in  operation. 

In  Summit  County,  the  placer-mining  season  of  1871  has  not  been  as 
prosperons  as  heretofore,  owing  to  the  small  amount  of  snow  that  fell 
during  the  winter,  and  also  to  the  scanty  rain  of  the  summer.  The  supply 
of  available  water  has  been  much  less  than  in  average  years,  and,  as  a 
necessary  consequence,  the  amount  of  bullion  produced  has  been  less 
than  usual.    Still,  the  yield  of  gold  per  hand  per  day  is  reported  as  nearly 
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one  half  ounee,  and  the  total  shipments  of  gold  irom  the  county  are 
given  as  3,700  onucea.  Considerable  new  placer-ground  has  been  dis- 
covered and  developed ;  many  new  ditches  have  been  built,  and  soi 
companies  have  made  very  extensive  preparations  for  next  season,  j 
though  there  were  not  as  many  companies  at  work  in  French  GuJch  „, 
the  year  before,  a  fair  share  of  pla^er-mining  has  been  done  here.  Ac- 
cording to  a  correspondent  of  the  Central  City  Eegister  of  July  5,  the 
following  work  was  going  on  at  that  time: 

George  Day  was  running  two  flumes,  600  and  500  feet  in  length,  re- 
spectively. He  was  working  tea  men,  had  considerable  ground  stripped, 
and  was  averaging  about  $10  per  day  to  the  man.  Calvin  Clark  was 
working  fourteen  men,  had  in  about  1,500  feet  of  flume,  had  a  No.  1 
derrick,  aud  considerable  ground  sluiced  off  ready  for  shoveling,  and,  as 
heretofore,  was  averaging  abo»it  $10  a  day  to  the  man.  J.  Todd  was 
■working  four  men,  had  iu  about  800  feet  of  flume,  and  was  in  good  pay. 
The  Badger  Flume  Company,  owned  by  Eood,  Clark,  Eyser  &  Co., 
William  McCartney,  superintendent,  had  in  about  500  feet  of  flume  and 
were  working  three  men.  The  mine  so  far  had  not  paid  expenses,  but 
they  expected  to  reach  bed-rock  inside  of  200  feet.  The  Grant  Flume 
Company,  owned  by  Iliif,  Pollock  &  Co.,  had  in  1,700  feet  of  flume,  and 
were  working  eleven  men.  They  were  running  the  flume  arid  also 
side  drifts,  all  of  which  prospect  largely.  On  Stilsou's  Patch,  west  side 
of  Trench,  Mr.  Sissler  was  taking  out  good  pay.  Mower  &  Hays,  by 
means  of  a  tunnel  and  shaft,  developed  some  good  ground  in  the  Patch 
last  winter,  having  struck  dirt  which  averages  40  cents  to  the  pan. 
Pearce  &  Co.  (late  J.  McFadden)  intended  to  start  up  in  a  few  days. 
J.  Johnson  had  taken  up  some  old  ground  in  the  vicinity.  Jeff.  Davis 
and  Lilian  Patches,  on  the  west  side  of  French,  near  the  head,  have 
yielded  immensely,  but  owing  to  several  reasons  they  were  not  worked  this 
season,  except  by  C.  H.  Blair,  who  had  in  about  50  feet  of  flume,  was 
working  in  two  places,  employed  seven  men,  and  was  obtaining  fair  pay. 
Two  men  were  working  ground  on  shares  which  belongs  to  Calvin  C. 
Clark,  and  were  making  it  pay.  George  M.  Clark  &  Co.  were  employing 
two  men  in  opening  some  new  ground,  which  prospected  well.  Rippey 
&  Co.  were  taking  out  good  pay  in  Webber  Gulch.  Fred.  Dorl  and  others 
were  booming  iu  Gibson,  with  good  results. 

French  Gulch  is  about  five  miles  long,  and,  with  Stilson  Patch,  has 
about  17  miles  of  ditches,  6,700  feet  of  flume,  five  hydraulics,  and  in 
July  had  a  population  of  105. 

About  the  same  time,  Gold  Kun  was  worked  by  the  following  com- 
panies, who  were  all  averaging  about  $10  per  day  to  the  man :  Solon 
Peabody  was  working  twelve  men ;  Moffat  &  Shock  six ;  Blodgett  &  Mayo 
six;  Catel  sixj  Walker  six;  and  John  Nolan  seven.  Buffalo  Plats, situated 
at  the  lower  end  of  Gold  Eun,  were  worked  by  George  Mumford,  who 
employed  fourteen  men,  was  running  four  flumes,  and  taking  out  good 
pay.  Gold  Eun  and  Bnfi'alo  Flats  are  covered  by  two  and  one-half  miles 
of  large  ditches,  and  use  seven  hydraulics.  Delaware  was  being  worked 
by  Stogsdlll  &  Twibell,  who  worked  five  men,andwere  taking  out  their 
nsnal  good  pay.  Andy  Delaine  was  working  four  men,  and  expected  to 
realize  better  than  last  year.  Delaware  has  about  six  miles  of  ditches 
and  two  hydraulics.  Galena  was  worked  by  two  companies.  Eiland, 
Coatney  &  Eoby  were  working  ten  men,  were  running  two  flumes,  and 
expected  soon  to  make  clean-ups  similar  to  last  season.  Messrs.  Eoby 
&  Co.  were  working  the  upper  portion  of  the  gnlch,  employed  a  number 
of  men,  and  were  doing  well.  Galena  is  covered  by  a  five-mile  ditchand 
uses  two  hydraulics.     Georgia,  Humbug,  and  American  Gulches  were 
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owned  by  six  companies,  and  considered  the  richest  in  the  county,  as 
they  yielded  from  one  to  two  ounces  a  day  to  the  man,  with  a  tew  inches 
of  water.  Eli  Young  &  Co.  were  mnning  a  bed-rock  flume  in. the  Swan, 
near  the  mouth  of  Georgia,  for  the  purpose  of  striking  the  pay-streak 
in  each. 

In  Illinois  Gulch  William  McFadden  was  working  six  men.  He  aver- 
aged $10  per  hand  per  day — more  than  in  previous  seasons.  In  Salt 
Lick  Oulch  the  yield  was  satisfactory.  Toward  the  end  of  August,  T. 
H.  Puller  &  Co.  had  finished  their  extensive  preparations  in  Mayo  Gulch 
and  commenced  working  by  the  booming  process,  which  gave  them 
good  results.  They  were,  however,  at  the  same  time  constructing  a 
ditch  from  Indiana  Gulch,  which  they  hoped  would  give  them  sufficient 
water  for  ground- sluicing  during  the  next  season.  At  the  same  time 
Greenleaf  &  Co.  were  mining  extensively  in  Utah  Gulch.  They  were 
building  a  ditch  from  the  Blue  River  to  the  head  of  the  gulch,  and  ex- 
pected by  this  means  to  do  the  largest  placer-mining  business  iu  the 
county  during  the  next  season.  la  Hoosier  Gulch,  in  the  extreme  south- 
eastern end  of  the  county,  Berarose  &  Co.  have  been  mining  with  good 
results,  their  ground,  an  old  channel,  being  very  rich. 

Many  new  lodes  have  been  discovered  during  the  year  in  the  county, 
especially  in  Ten-Mile  district,  but  the  principal  work  in  lode-mining 
was  done  by  the  old  companies  mentioned  in  my  last  report.  Promi- 
nent among  these  stand  the  Boston  Silver  Mining  Association  and  the 
Saiut  Lawrence  Silver  Mining  Company. 

The  Comstock,  the  property  of  the  Boston  Silver  Mining  Association, 
was  reported,  in  August,  in  shape  to  furnish  20  tons  a  day,  and  1,500 
tons  of  ore  were  on  the  dump.  The  company  employed  100  men.  A 
substantial  tramway  was  constructed  from  the  mine  to  the  new  mill, 
which  was  imder  construction.  It  is  to  have  a  capacity  of  20  tons  per 
day,  and  will  include  smelting-furaaces  for  the  beneficiation  of  the 
galena-ores,  while  the  greater  portion  of  the  ore  is  to  be  roasted  and 
amalgamated.  There  is  a  100  horse-power  steam-engine  at  the  works. 
The  mine  was,  at  the  time  mentioned,  260  feet  deep,  and  about  1,200 
feet  of  stoping  ground  were  exposed. 

The  Saint  Lawrence  Silver  Mining  Companyhas  also  been  energetically 
at  work.  Their  Silver  Wing  mine  is  about  500  feet  above  the  works  on 
Glacier  Mountain.  A  tunnel  was  being  driven,  iu  August,  which  was 
expected  to  be  iu  200  feet  by  the  1st  of  September,  and  which  will  give 
200  feet  of  stoping  ground.  The  crevice  is  5  feet  wide,  and  the  vein  of 
solid  mineral  about  17  inches  in  width,  which  produces  about  one  ton 
of  ore  to  the  foot  advanced  in  the  tunnel.  The  ore  assays  irora  30  to 
180  ounces  of  silver  per  ton,  and  contains  brittle  silver,  zinc-blende,  anti- 
mony, gray  copper,  and  galena.  The  ore  has,  so  far,  increased  in  quan- 
tity as  the  tunnel  progressed. 

About  300  feet  northward  is  the  Napoleon  lode,  in  which  a  tunnel  is 
also  being  driven,  which  will  be  as  loug,  and  open  as  much  stoping 
ground  as  that  in  the  Silver  Wing,  when  the  contract  for  running  it  is 
completed.  The  ore  is  simOar  to  that  of  the  Silver  Wing,  but  gives  a 
higher  assay.  A  track  covered  with  sheds  will  connect  the  Napoleon 
with  Ihe  Silver  Wing.  At  the  tunnel  entrance  of  the  latter  commodious 
ore-houses  are  being  built  for  the  reception  of  the  ore  from  the  two  lodes, 
and  from  here  a  double-track  tramway  will  be  laid,  on  which  the  ore 
will  be  conveyed  through  the  ore-houses  to  the  rock-breaker.  The  ore 
will  then  pass  irom  the  rock-breaker  on  to  the  drying-floor,  which  will  be 
heated  by  the  escape  gases  from  the  furnace.  From  this  it  passes  to 
the  stamps,  and  is  then  conveyed  by  two  endless-chain  conveyances 
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into  the  weighing-Iiopper.  After  weighing  it  is  dumped  into  the  receiv- 
ing-hopper at  the  base  of  the  furnace.  The  ore  is  then  raised  by  an 
elevator  to  the  feeding-hopper  at  the  top  of  the  furnace.  After  roast- 
ing and  chlorodizing  it  is  drawn  ftom  the  base  of  the  furnace  and  con- 
veyed to  the  coohng-floor.  After  cooling  it  is  passed  into  the  concen- 
trator, then  into  the  amalgamation-pans,  after  which  the  amalgam  is 
retorted. 

The  main  building  is  30  by  50,  contains  one  of  Howland's  lO-stamp 
rotary  batteries,  two  of  Wheeler  &  Bandall's  amalgamating- pans,  (all 
cast  iron,)  settler,  and  retorts.  The  furnace-building  will  be  35  by  40 
and  50  feet  high,  ore-houso  20  by  40,  and  the  blacksmith  and  tool  shops 
wlU  be  adjacent.  The  works  will  bo  operated  by  a  50  horse-power  en- 
gine; their  capacity  will  he  10  tons  per  day,  and  next  spring  another 
battery  of  stamps  and  two  additional  pans  will  be  put  in,  which  will 
double  the  capacity.  The  Airey  furnace,  conveyances,  &c.,  will  be  simi- 
lar to  Stewart's  works  at  Georgetown,  and  the  furnace  will  be  con- 
structed by  the  same  men  who  built  that  of  Mr,  Stewart.  By  the  ar- 
rangement above  described  it  will  be  seen  that  most  of  the  labor  will  be 
pertbrmcd  by  simple  mechanical  agencies  and  machinery. 

The  works  wei-e  expected  to  be  completed  iu  September,  but  they 
were  not  ready  to  start  at  the  end  of  the  year. 

Of  other  mines  which  have  become  well  known  during  the  year,  the 
Chautauqua,  Register,  Tiger,  Coley  Extension,  and  Walker  shcukl  be 
mentioned.  They  are,  however,  not  nearly  aa  well  developed  as  the 
mines  of  the  two  eompaniea  above  spoken  of. 

The  completion  of  the  reduction-works  in  the  early  future  will  un- 
doubtedly do  much  for  the  further  development  of  the  quartz  interests 
of  the  county,  which  have  so  far  principally  suftered  from  want  of  a 
market  for  the  ores. 

In  Lake  County  the  placer-mining  interest  has  suffered  from  the  same 
causes  which  afiected  Summit.  In  California  Gulch,  a  tributary  of  the 
Sonth  Arkansas,  the  most  work  has  been  done,  and  a  few  men  were  at 
work  as  late  as  October.  Since  the  discovery  of  gold  in  this  gulch,  it 
is  estimated  to  have  yielded  over  two  and  one-half  millions  of  dollars. 
The  yield  this  year  has  not  been  as  large  as  usual. 

On  the  Arkansas,  below  Granite,  some  placer  mining  was  carried  on 
during  the  last  months  of  the  year,  when  the  low  stage  of  the  water 
permitted  the  working  of  dirt  from  the  bed.  Between  forty  and  fifty 
men  were  employed  there,  as  late  as  December,  in  "  rocking,"  The  yield 
is  reported  at  $2.50  to  $8  per  hand  per  day. 

Of  veins,  the  Printer  Boy,  Pilot,  Five-Twenty,  American  Flag,  and 
Berry  Tunnel  have  been  the  main  objects  of  attention. 

The  Printer  Boy  was  discovered  in  Jane,  1868,  by  Messrs.  Smith  Ss 
Mullen.  For  a  year  at  least  very  little  attention  was  paid  to  it  by  the 
discoverers  and  owners ;  but  during  their  absence  other  parties  jumped 
it  and  took  out  several  thousand  dollai's.  This  drew  the  attention  of  the 
owners,  and  a  suit  of  ejectment  was  commenced.  Litigation  in  this,  as 
in  hundreds  of  other  cases,  brought  the  lode  more  into  notice.  Since 
Messi's.  Paul,  Smith  &  Co.  {now  the  Philadelphia  and  Boston  Gold  and 
Silver  Mining  Company)  proved  the  property  as  theirs,  a  main  shaft  has 
been  sunk  190  tfeet,  and  a  boundary  shaft  78  feet  deep.  Between  the 
two  shafts  a  level  has  been  run  450  feet,'  over  whi6h  is  a  stope  of  ground 
60  feet  in  depth.  The  greater  part  of  this  was  worked  out  the  present 
summer.  One  hundred  and  forty-five  cords  of  ore  from  this  stope, 
treated  at  the  Five- Twenty  Mill,  ^ve  an  average  yield  of  18  ounces  per 
cord.    In  November  the  mill  {one  battery)  was  running  on  wall-rock 
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that  yielded  from  3  to  6  ounces  per  cord.  At  the  mine  it  was  estimated 
that  there  were  at  least  250  eordS  of  waste  or  wall-roek  in  the  damp  pile. 
Buriag  the  winter,  Mr.  Cooper  Smith,  the  mining  foreman,  intends  sink- 
ing the  main  shaft  100  feet  deeper,  making  it  240  feet  in  depth,  and  theu 
drifting  north  450  feet  to  the  boundary  shaft,  making  a  stope  of  gi-ound 
100  feet  in  depth  and  450  feet  in  length.  Two  whim-honses  have  been 
built  during  the  past  season.  The  excellence  and  durability  of  the  wort 
on  the  surface,  combined  with  the  safety  and  neatness  with  which  the 
mine  is  timbered,  and  the  manner  in  which  the  mine  is  being  opened, 
are  very  flattering  to  the  skill  of  the  managers.  This  compauy  intend 
to  put  up  a  mill  of  their  own  next  year,  which  is  to  be  located  in  Iowa 
Gulch,  and  driven  by  water-power. 

Ai^joiuing  this,  on  the  north,  Messrs.  Breece  &  Co.  are  working  their 
mine."  The  main  shaft,  130  feet  in  depth,  carries  a  crevice  of  pay-ore 
6  or  8  inches  in  width.  In  the  drift  running  south,  18  feet  from  the  shaft, 
is  a  crevice  of  pay-ore  from  6  to  10  inches  ju  width.  In  the  breast  of  the 
drift  running  north  there  was,  in  l>fovember,  a*i  inch  of  rich  gold-ore. 
In  this  mine  the  gold  is  found  in  pockets  that  yield  from  5  up  to  1,000 
ounces. 

East  of  the  Printer  Boy  Mr.  John  Hoover  discovered  a  lode  the  last 
summer,  which  he  christened  the  American  Flag.  The  first  ore  treated 
gave  a  yield  of  8  ounces  per  cord.  In  the  bottom,  58  feet  from  the  sur- 
face, the  crevice  has  split.  On  the  foot-wall  the  pay  is  4  or  5  inches  in 
width,  and  about  the  same  on  the  hanging-wall,  a  horse,  4  feet  in  width, 
being  between  the  pay- streaks. 

The  Five-Twenty,  Printer  Boy,  and  American  Flag,  and  Berry  Tunnel 
lodes  are  in  granite,  as  also  is  the  western  wall  of  the  Pilot.  Overlying 
the  granite,  about  50  feet  from  this  wall,  is  a  stratum  of  limestone.  From 
here  to  the  Mosquito  Eange  this  limestone  overlies  the  whole  country, 
with  here  and  there  ledges  of  schist  and  granite  breaking  through  it. 

Probably  next  to  the  Printer  Boy  in  richness  is  the  Berry  Tunnel  lode, 
owned  by  Captain  S.  D.  Breece.  A  tunnel  100  feet  in  length  has  been 
driven  on  the  vein,  the  breast  of  which  is  40  feet  from  the  surface.  Work 
haa  been  suspended  tbr  several  years,  no  attempt  having  been  made  until 
within  the  past  year  to  introduce  a  process  for  reducing  the  sulphuret- 
ores  of  this  locality.  Careful  assays  show  that  this  ore  contains  a  large 
percentage  of  gold,  silver,  and  copper.  The  tunnel  is  now  batlly  caved 
in.  Within  a  hundred  yards  of  this  lode,  to  the  westward,  the  limestone  ■ 
makes  it  appearance. 

The  Pilot  is  now  opened  by  the  main  shaft  and  three  levels,  50  feet  of 
stoping  ground  being  between  each  two  of  them,  and  between  the  first 
and  the  surface.  About  20  tons  of  rich  gold-ore  have  been  beneflciated, 
and  much  galena  is  out  awaiting  the  erection  of  reduction-works. 

From  Park  County,  I  have  only  some  information  in  regard  to  the 
new  silver  discoveries  on  Mounts  Lincoln  and  Bross.  They  were  first 
discovered  late  in  July  or  early  in  August,  and  the  extraordinary  rich- 
ness of  the  ores  soon  raised  a  great  excitement.  Many  prospectors 
hastened  to  the  scene,  and  the  location  of  an  immense  number  of  claims 
was  the  consequence.  The  ore  occurs  in  limestene,  which  here  covers 
the  whole  country,  evidently  in  deposits,  not  veins.  Not  many  develop- 
ments have  been  made,  the  time  of  the  miners  having  principally  been 
spent  in  prospecting. 

On  Mount  Bross  the  Moose,  owned  by  Myers,  Plummer  &  Dudley,  is 
opened  on  the  surface  about  400  feet  in  length,  and  in  depth  about  20 
feet.  The  vein  is  about  2  feet  wide,  and  the  oreaverages,  by  assay,  $460 
pet  ton.     The  compauy  were  preparing  to  ship  30  tons  of  ore  to  Swan- 
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sea,  Wales,  io  November;  cost  of  shipment  will  not  exceed  $70  per  ton. 
This  company  also  own  the  Dwight,  which  is  developed  similarly  to  the 
above,  and  contains  about  the  aame  grade  of  ores.  Ten  tons  from  this 
will  be  shipped,  making  40  tons  in  all.  The  Fairview,  owned  by  Myers 
&  Plummer,  has  been  traced  several  hundred  feet.  The  depth  is  10  feet, 
which  shows  two  veins,  one  of  galeua  2  feet  wide,  and  the  other  of  honey- 
comb quartz  IS  inches  wide.  The  latter  prospects  well  in  gold.  The 
Tar  Heels,  owned  by  Burroughs  &  Co.,  though  only  sunk  6  tfeet,  assays 
$800  per  ton.  The  Park  Pool  Association  owns  numerous  veins  on  both 
mountains,  all  of  which  contain  good  ore.  This  association  was  organ- 
ized by  Judge  Stevens.  Messrs.  Safford,  Sykes  &  Co,  own  four  on 
Mount  Lincoln;  one  of  them,  the  Muskox,  contains  ore  equal  to  any  yet 
found;  two  assays  recently  made  by  Professor  Schirmer  are  reported  as 
yielding  $473,80  and  $1,336.50.  A.  M,  Janes  owns  seven  veins  on  Mount 
Lincoln,  two  on  Mount  Bross,  and  three  near  the  head  of  Blackskin 
Gulch,  which  assays  up  to  $700  per  ton. 

The  discoveries  hava  been  pre-empted  as  "  lodes,"  "  ten-acre  lots," 
"one  hundred  and  sixty  acres,"  and  "flfteen  hundred  feet  square,"  thus 
showing  that  nobody  is  certain  in  which  form  the  mineral  bodies  occur, 
Mr.  Stevens,  I  am  informed,  started  the  "acre"  method,  and  called  it 
"  placer-gToubd." 

The  advantages  of  the  district  are  an  abundance  of  wood,  coal,  water, 
hay,  and  hardy  grains  and  vegetables.  Hay  is  delivered  near  the  mines 
at  from  $20  to  $25  per  ton,  and  could  be  contracted  for  $15,  less  than 
half  the  Central  price.  The  South  Park  is  an  extensive  and  natural  haJy 
country.  Vegetables  are  cheap,  brought  in  from  the  lower  part  of  the 
Park.  The  coal  mines  on  George  Licner's  ranch,  ten  miles  easterly  from 
Tairplay,  are  spoken  of  as  excellent  in  quality  and  especially  valuable 
to  coke.  Quartzville,  one  mile  southwest  from  Montgomery,  at  the  base 
of  the  range,  is  to  be  the  supply-point  to  the  mines,  from  which  a  wagon- 
road  will  extend  to  Ihe  workings.  The  place  selected  for  the  reduction- 
works  is  at  the  junction  of  the  Quartz  Gulch  and  the  Platte  Eiver,  where 
another  town  is  probable.  In  November  there  were  not  more  than  6 
inches  of  snow,  while  there  was  a  foot  or  more  at  Montgomery,  and  18 
inches  at  Breckinridge;  but  this  is  undoubtedly  exceptional.  Usually 
towns  in  that  section,  close  up  under  the  range,  axe  accessible  at  all 
seasons  of  the  year. 

The  Moose  Company  intend  to  prosecute  their  work  through  the 
winter.  They  have  commenced  to  tunnel  the  mountain  about  800  feet 
below  the  lode,  and  anticipate  no  inconvenience  from  wintry  weather, 
and,  indeed,  the  difftculties  of  mining  in  the  high  altitudes  are  not  as 
great  as  popularly  supposed,  providing  the  mines  are  inclosed.  It  is  a 
common  remark  among  miners  that  they  prefer  the  cooler  and  more 
even  temperature  of  the  high  mountains  to  the  sometimes  hot  and 
sometimes  cold  climate  of  the  valleys. 

There  will  probably  be  a  great  rush  to  the  new  mines  early  in  the 
spring,  and  no  doubt  much  litigation  will  result  from  the  mixed  methods 
of  location. 
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CHAPTEK    IX. 
WYOMING. 

In  my  last  report  I  mentioned  the  extensive  coal  field  of  Wyoming, 
■witliout  givlDg  any  detailed  description  of  the  mines.  Since  then  the 
business  of  coal-mining  along  the  Union  Pacific  Kailroad  has  assumed 
such  large  proportions,  and  the  lately-developed  base-metal  mines  of 
Utah  render  the  existence  of  mineral  coal  in  that  region  so  important 
for  the  extraction  of  the  metals  from  the  ores,  that  I  have  considered  lb 
my  duty  to  examine  this  subject  closely.  My  deputy,  Mr.  A.  Eilera, 
who  -was  charged  to  make  the  field-examinations,  was  freely  assisted  in 
his  endeavors  by  the  superintendents  of  the  two  principal  coal-mining 
companies,  Mr.  Thomas  Wardell,  of  Eock  Springs,  and  Mr.  Charles  T. 
Deuel,  of  Evanston. 

Coal  has  been  discovered  in  many  localities,  from  apoint  100  miles  west 
of  Cheyenne,  to  Echo  Canon  in  Utah.  Tliree  coal-beds  have  been  princi- 
pally worked,  at  Carbon,  at  Eock  Springs,  and  at  Evanston.  The  geo- 
logical horizon  of  these  beds  in  relation  to  each  other  has  Dot  been 
definitely  determined,  but  from  the  general  westerly  dip  of  the  strata, . 
it  is  inferred  that  the  Carbon  coal  ia  the  lowest  of  the  three,  and  the 
Evanston  bed  the  highest.  A  still  lower  one  has  lately  been  opened, 
immediately  at  the  western  slope  of  the  Black  Hills.  When  the  local 
disturbances,  which  are  of  freauent  occurrence,  shall  have, been  better 
studied  than  is  at  present  the  case,  this  order  of  superposition  may  pos- 
sibly be  found  different. 

The  Wyoming  Coal  and  Mining  Company,  which  has  the  contract  to 
supply  the  Union  Pacific  Eailroad,  works  mines  at  all  three  of  the 
above-named  points,  and  the  Eocky  Mountain  Coal  and  Iron  Compauy, 
which  supplies  the  Central  Pacific  road,  works  the  same  bed  in  three 
different  places  at  Evanston. 

The  Carbon  seam,  one  hundred  and  forty  miles  west  of  Cheyenne,  is 
opened  immediately  by  the  side  of  the  railroad-track  by  a  shaft  70  feet 
deep.  Like  all  the  Wyoming  coals,  this  coal  is  a  lignite,  but  very  com- 
pact, and  full  of  resinous  matter,  which,  being  finely  distributed  through- 
oat  the  bed,  is  also  often  found  in  translucent  patches  very  similar  in 
appearance  to  amber.  Before  November  of  last  year  this  coal  was  ex- 
tensively mined,  but  the  unfortunate  fire  which  broke  out  in  the  bed 
at  that  time  has  closed  the  miue.  Spontaneous  combustion  is  reported 
to  have  been  the  canse  of  the  conflagration,  and  it  was  found  impossi- 
ble to  stop  it  s]ieedily.  It  was  finally  extinguished,  after  the  pillars  bad 
been  burned  out,  by  the  caving  of  the  overlying  strata.  The  coal  is  8  to  10 
feet  thick,  and  the  mine  was  being  re-opened  in  the  summer,  and  has, 
no  doubt,  resumed  active  operations  by  this  time.  The  coal  is  found  to 
be  the  best  tor  gas  purposes  west  of  the  Missouri.  The  following  analy- 
sis of  the  coal  is  furnished  by  Mr.  Wardell:  water,  6.80;  ash,  8.00; 
volatile,  35.48;  fixed  carbon,  49.72. 

Eock  Springs  lies  in  the  midst  of  the  Bitter  Creek  desert.  The  coal 
mines  are  about  a  mile  east  of  the  station,  and  close  to  the  track.  A 
little  village  has  sprung  up  here,  most  of  the  houses  being  owned  by 
the  company,  and  inhabited  by  the  miners.  There  is  no  sweet  water  in 
the  vicinity,  and  for  domestic  purposes  it  is  thei-efore  brought  by  rail 
from  Green  Eiver,  fourteen  miles  farther  west.     There  is,  however,  a 
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sulphur-spring  about  a  mile  from  the  mines.  The  valley  of  Bitter  Creek, 
a  dry  stream  in  the  summer,  is  here  entirely  underlaid  by  a  seam  of 
coal  10  to  12  feet  thick,  and  a  smaller  one  of  about  1  foot  above  it.  To- 
ward the  east  the  same  seams  appear  in  a  small  hill  of  8  or  10  acres 
some  150  feet  above  the  valley,  ill  around  this  hill  the  coal  is  exposed 
to  view,  except  in  a  narrow  strip  of  about  200  feet  in  width,  where  the 
bed  connects  with  the  portion  running  under  the  v^Iey.  The  strike  of 
the  rocks  is  here'nearly  north  and  south,  the  dip  5°  to  8°  slightly  south 
of  west.  At  present  coal  is  only  extracted  from  the  hill  by  pillar- work,' 
but  an  incline  has  been  sunk  on  the  same  bed,  close  to  and  under  the 
railroad-track,  about  a  half  mile  west  of  the  hill. .  The  mouth  of  this  in- 
cline is  intended  to  be  the  point  to  which  the  coal  fitim  under  the  val- 
ley, and  that  from  under  the  slope  of  the  hill,  is  to  be  brought,  the  work 
being  done  by  the  same  engine. 

The  Bock  Springs  coal  is  very  firm,  and  full  of  resinous  matter.  It 
leaves  very  little  ash,  and  does  not  fall  so  easily  to  pieces,  on  exposure 
to  the  air,  as  other  Wyoming  coals.  It  is  a  good  gas-coal,  and  well  fitted 
for  steam  purposes,  and  for  use  in  reverberatory  fui-naces.  For  the 
blastfurnace  it  is  not  applicable,  as  it  does  not  coke,  and  splits  up  into 
small  angular  fragments  on  exposure  to  the  heat,  ■  The  daily  supply 
from  the  mines  is  about  fifteen  car-loads,  or  150  tons ;  but  in  winter  this 
production  is  increased  to  200  tons  a  day.  The  floor  of  this  bed  is  a 
coarse  white  sandstone,  on  which  lie  8  to  9  feet  of  very  clean  coal. 
Next  comes  a  seam  of  slate,  from  1  to  3  inches  thick,  and  above  this  are 
from  3  to  3^  feet  of  coal,  overlaid  by  an  arenaceous  shale.  The  coal  is 
only  removed  up  to  the  band  of  slate,  which,  together  with  the  coal 
above  it,  furnishes  a  very  good  roof.  An  analysis  of  this  coal  gives  ■ 
water,  7.00;  ash,  1.73;  volatile,  36.81 ;  fixed  carbon,  54.40. 

At  Evanston  the  coal-bed  now  worked  measures  at  least  22  feet  in 
thickness,  and  in  the  middle  mine  of  the  Eocky  Mountain  Coal  Com- 
pany the  thickness  of  the  vein  is  even  26  feet.  The  mines  are  three 
miles  northwest  of  Evanston,  in  Bear  Eiver  Valley.  The  bed  shows,  in 
the  different  inclines  sunk  upon  it,  a  dip  of  from  20°  to  26°  northeast 
Commencing  from  below,  the  strata  exposed  in  the  Wyoming  Coal  (Com- 
pany's mine  show  the  following  order  and  thickness : 

"  Feet.  Inches. 

Soft  shale 4  q 

Indurated  calcareous  clay 4  (j 

Calcareous  and  argillaceous  spherosiderite 0  8 

Indurated  calcareous  clay [  4  g 

Coal .......'.  0  4 

Argillaceous  limestone y  0 

Slate,  with  thin  seams  of  coal 3  0 

Coal,  with  9  inches  slate  in  the  middle  of  the  bed i  0 

Shale  and  slate '  20  0 

Dark  bituminons  fire-clay 5  0 

Slate,  with  coal-seams  and  impressions  of  leaves  2  0 

^oal---", «  " 

Hard  coal 0  3 

Coal. ......'.  0  4 

Slate 0        .    Q 

Coal 2  0 

Slate Q  13 

Coal .....'.  2  0 

Slate 0  2 

^oal ;  '  ■ '  8  0 
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Feet.  Inches. 


0 


Slate 

Coal »  W 

Sandstone ,  " 

Shale *  ** 

The  incline  in  this  mine  is  850  feet  long.  Galleries  are  driven  both 
waya,  at  150  feet  below  the  surface,  and  again  192  feet  below  this  point. 
The  upper  one  was,  in  the  summer,  driven  in  on  a  level  600  feet  to  the 
northwest,  and  450  feet  to  the  soatheast.  From  the  galleries,  obhqne 
ascending  gangways  are  driven  on  the  npper  side  every  50  feet,  and  from 
these  the  chambers  start  right  and  left,  the  breasts  being  20  feet,  and 
the  pillars  18  feet  wide.  Ventilation  is  as  yet  satisfactorily  maintained 
by  a  small  furnace  in  the  mine.  The  pump  is  in  the  bottom  of  the  mine, 
and  the  steam  is  conducted  to  it  fi-om  above. 

The  Rocky  Mountain  Company  has  opened  the  bed  on  the  same  hill 
by  three  inclines,  from  the  middle  one  of  which  all  the  coal  was  raised 
in  the  summer,  the  others  being  not  yet  quite  prepared  for  work._  It 
was  expected  that  by  January  1, 1872,  the  machioerj'  on  all  three  inclines 
■would  be  in  running  order.  Their  combined  capacity  will  be  1,000  tons 
per  day.  On  the  middle  mine  the  company  have  erected  an  excellent 
60  horse-power  hoisting-engine,  built  by  Booth  &  Co.,  of  San  Francisco, 
with  which  they  hoist  ten  cars  at  a  time.  The  incline  is  straight  to  a 
depth  of  270  feet,  where  a  fault  in  the  vein  was  encountered,  letting 
down  the  coal  abruptly  8  feet.  A  slight  curve  in  the  incline  was  here 
necessary,  from  which  it  is  sunk  again  in  a  straight  Ime  to  a  total  depth 
from  the  surface  of  i86  feet.  With  the  exception  of  a  slight  variation 
in  the  size  of  the  working  chambers  and  pillars,  this  mine  is  worked  on 
the  same  plan  as'4hat  of  the  Wyoming  Coal  Company.  The  lower 
seam,  whieh  is  alone  taken  out  at  present,  as  in  the  Wyoming  Com- 
pany's mine,  is  here  9i  feet  thick  instead  of  8  feet,  as  above  given  m 
the  enumeration  of  the  strata.  The  coal  and  slate  above  make  a  firm 
roof,  if  the  chambers  are  not  over  18  feet  wide.  It  is  intended  to  mine 
in  the  future  workings  the  upper  8-foot  bed.  For  this  purpose  one  side- 
gallery  has  been  run  obliquely  across  the  coal-bed  on  the  lower  side  ot  a 
main  gangway  until  it  struck  the  roof  of  the  npper  seam.  The  sand- 
stone roof  seems  to  be  sufficiently  strong.  This  mine  delivered  150  tons 
per  day.  .  ^  ^  j 

The  northern  incline  was  in  120  feet,  and  two  gangways  were  started 
from  it  85  feet  from  the  sarface.  The  coal-bed  is  here  also  26  feet  thick. 
Machinery  for  this  mine  was  on  the  ground,  and  soon  to  be  erected.  _ 

The  incline  on  the  southern  mine,  nearest  to  that  of  the  Wyoming 
Coal  Company,  was  down  386  fe6t,«nd  two  seta  of  levels  were  driven  in 
right  and  left  for  some  distance.  The  mine  was,  however,  not  worked 
yet,  the  engine  not  being  in  position.  The  work  in  all  these  mines  has 
been  done  very  neatly  and  accurately.  On  January  1, 1872,  the  depth 
of  the  three  inclines  on  the  Eocky  Mountain  Company's  property  was 
reported  to  me  by  the  superintendent,  Mr.  Deuel,  as  follows :  No.  1,  S8b 
feet:  No.  2,  612  feet;  No.  3,  290  feet.  . 

The  Bocky  Mountain  Company  employs  mostly  Chinese,  a  suflicient 
number  of  English  and  American  miners  being  only  retained  to  train 
the  former.  The  Wyoming  Company  employs  English,  Scotch,_and 
American  miners  at  Evanston,  and  Scandinavians  at  Eock  Sprmgs: 
Wages  vary  from  $1.50  to  $2.50,  with  board.  The  Evanston  coal  is 
clean,  and  exhibits  almost  no  stratification,  while  cross-seams  are  ex- 
tremely numerous,  so  that  undercutting  is  carried  on  at  a  disadvantage, 
and  the,  production  of  a  vast  amount  of  slack  is  the  consequence,  which 
H.  Ex.  211 21 
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is  filled  in  on  the  lower  side  of  the  main  gangways  so  as  to  level  them. 
The  coal,  and  especially  the  slates,  containiag  much  iron  pyrites,  and 
the  layers  of  slack  often  being  from  4  to  5  feet  thick,  there  is  great 
danger  of  spontaneous  combustion;  and  the  Wyoming  Company  in- 
tends, therefore,  to  hoist  in  future  the  greater  part  of  the  small  coal  and 
burn  it  on  the  surface. 

The  Evanston  coal  analyzes,  according  to  Mr.  Thomas  Wardell,  as 
follows:  water,  8.58;  ash,  6.30;  volatile  matter, 35.22;  carbon,  49.90. 

The  following  are  tabular  statements  of  the  coal  mined  and  shipped 
by  the  Wyoming  Coal  and  Mining  Company,  and  by  the  Eocky  Mount- 
ain Coal  and  Iron  Company,  since  the  mines  were  started : 


Coal  mined  and  sMpped  ig  Wyoming  Coal  and  Maing  Company,  from  August  1 
iletrnftm-  31,  1871,  in  tons. 

1868,  to 

1B68 

1889. 

MonUu 

CatboD 

^is.:' 

Spting 

Carbon. 

Point  ot 

Pot 
Sp  ng 

CvaoBWn. 

July 

Sepcembsr 
Ooiflber 
KoveiDber 
Deenaber 

IS 

S,MO 

1,430 
1,049 

3,481 

11 

5,SS3 

1,330 

378 
aband'ed 

763 

13-7 
1  979 

TqW 

6560 

1830 

385 

30,428 

5,456 

16,903 

1,968 

Average  namber  of  men  em- 

119 

'         163 

Distribitirm  of  coal. 

IT^ 

53!733 

par 

54,723 

1870. 

1871. 

MontliB. 

Carbon. 

Spmg. 

■„..... 

0.,b~ 

Spring. 

E™..o. 

6,801 

a,  699 

5,080 
^973 
5:S34 
4,018 
4;  334 

3,479 
605 

•■1 
i 

2.348 

1,163 
i;608 
'65B 

726 

3,010 

1 

2|796 
3:  504 
3,713 

f:S 

1 

2,925 

a!  706 

3;  868 
3,757 

T 

51.519 

aO,390 

12,447 

40,498 

21,163 

ATMBgennaiberof  meneiuplorei 

». 

Diariliaian  0/  (oaf. 

80,ora 

8i>,034 

pa 
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Statemmt  of  coal  mined  hy  the  Eocky  Mountain  Coal  and  Iron  Company, 
at  Evanston  mines,  Wyoming  Territory,  in  tfie  years  1869, 1870, 1871, 
and  the  first  quarter  of  1872. 

1869  and  1870. 

Tona. 

Miaed  from  October  24  to  December  31, 1869 2, 473 

Jlmed  t'com  Jiuiuary  1,  1870,  to  December  31, 1870 18, 187 

1871. 

Net  tons. 

January 4;  655 

February 5, 871^^^ 

March 6,726 

April 4,212^ 

May  1,219^ 

Jane 2,179/5 

Jaly 3,317i^ 

August 3, 859^ 

September 5, 483 

October 6,043^S 

Kovombor 4, 493|j 

December 5, 808|j 

Total 53, 869i^ 

1872. 

Tons. 

Mined  in  January 8, 481^^ 

Mined  in  Pebrnary 7, 59CA^ 

Mined  in  March - 8, 856^^ 

The  Seminole  mines. — At  various  times  during  the  last  year  accounts 
reached  me  in  regard  to  the  discovery  of  gold  and-  silver  mines  in  the 
Seminole  Moun^ns,  situated  about  thirty  miles  north  of  Fort  Steele. 
The  best  and  most  reliable  account  of  this  discovery  and  a  description 
of  the  mines  has  been  fuinished  by  a  letter  of  General  Morrow,  of  Fort 
Steele,  to  Dr.  Silas  Eeed,  the  surveyor-general  of  Wyoming  Territory. 
It  appears  from  this  letter,  that  as  early  as  1869  silver  mines  were  dis- 
covered in  the  Seminole  Mountains  by  three  miners,  who  were' all  sub- 
sequently killed  by  Indians.  They  were  met  on  their  return  from  their 
discovery  by  Lieutenant  E.  H.  Young,  with  a  detaohment  of  soldiers, 
and  gave  him  some  specimens.  These  samples  gave  by  assay  the  extraor- 
dinarily high  yield  of  $2,000  in  silver  per  ton.  In  consequence  of  this 
a  party  was  organized  last  June  by  General  L.  P.  Bradley  and  Captain 
Thomas  B.  Deweese,  to  explore  the  Seminole  Mountains  for  the  silver 
mines  from  which  the  samples  had  been  brought  to  the  post.  The  mines 
were  not  fonnd,  but  gold-bearing  veins  were  discovered  instead.  Gen- 
eral Morrow  describes  the  Seminole  Mountains  and  the  gold-veins  as 
follows : 

The  chain  of  mountains  of  which  the  Seminole  Kango  is  a  section  hns  its  rise  about 
the  forty-first  parallel  of  latitude,  near  North  Park,  in  Colorado,  and  mns  in  a  north- 
erly direction  to  Fort  Fetterman,  where  it  bends  suddenly  to  the  west,  and  then  trends 
a  little  north  of  west  until  it  meets  the  Wind  Kiver  Eange  near  South  Pass. 

R-om  North  Park  to  Fort  Fetterman,  and  thence  to  the  point  where  the  North  Platta 
Birer  breaks  throngh,  making  a  grand  ca&on,  tlie  range  is  known  ae  the  Black  Hills, 
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West  of  the  Piatte  CaBon  it  takes  the  name  of  the  Seminole  Eango,  which  it  retains 
wntil  it  unites  with  the  Sweetwater  Mountains,  a  little  east  of  the  one  hundred  and 
ei^th  meridian  line. 

The  mines  are  situated  in  the  Seminole  Mountains,  about  eight  miles  west  of  the 
Platte. 

Geologicallj  these  mountains  belong  to  tho  igneous  or  metamorphic  period,  as  is 
shown  by  the  character  of  their  mineral-bearinc;  rock,  as  contrasted  with  theauecesaion 
of  later  strata  reoliuing  against  their  sides.  The  highest  peak,  Bradley's  MonntMU,  is 
9,500  feet  high,  aa  determined  by  an  aneroid  baromeier ;  but  the  mean  elevation  of  the 
rauge  ia  thought  to  be  something  less  than  8,000  feet.  The  average  width  of  the  range 
..  Js  about  three  miles. 

.lie  character  of  the  mouutain-rock  indicates  that  if;  has  come  up  from  a  great  depth, 
being  highly  metamorphosed ;  but  the  slopes  are  not,  as  a  rule,  precipitous,  and  there 
is  hardly  any  portion  of  the  mountain,  in  the  vicinity  of  the  mines,  which  does  not 
admit  of  roads  being  built  without  much  labor  or  expense. 

The  mines,  aa  before  stated,  are  located  eight  miles  west  of  the  Platte,  in  a  group  or 
duster  of  elevations,  of  which  Bradley's  Mountain  is  the  highest  by  nearly  a  thousand 
feet.  The  principal  deposits  thus  far  found  seem  to  be  conlmed  to  a  single  elevation, 
known  in  the  district  as  Gold  Peak.        ••»         ««... 

The  country  has  been  imperfectly  prospected,  aud  it  ipay  be  that  hereafter  the  de- 
posits of  gold  and  silver  will  be  found  to  have  a  more  extensive  range  than  at  present 
ascertained.  Manyclaims,  perhaps  one  hundred,  have  been  located,  but  the  truefissure- 
veina  do  not  exceed  a  dozen  or  fifteen. 

The  Ernest,  the  Mammoth,  the  Break  of  Day,  the  Jesse  Murdook,  the  Slattery,  the 
Edward  Everett,  and  several  other  mines,  have  well-defined  quartz-veins  through 
which  ™ld  is  disseminated  in  large  proportions.  On  theso  aud  some  other  claims  the 
work  otsinking  shafts  and  running  tunuels  is  beingpnahed  forward  rapidly.  In  all  of 
the  above-named  locations  free  gold  is  found. 

It  has  been  tbonght  by  some  pei'sons  that  the  various  fissure-veins  ia  this  district 
are  "spurs"  from  tJie  Ernest  lode.  In  this  view  I  do  not  concur,  for  two  reasons:  first, 
becanso  the  strike  of  the  several  veins  of  fissures  does  not  concur  indireDtion ;  secondly 
beeanse  the  vein-matter  of  the  several  veins  is  not  by  any  means  the  same. 

In  some  instances  rich  copper-oolored  quartz  largely  predominates ;  in  others,  the 
guartz  is  deeply  discolored  by  protoxide  of  iron.  Again,  in  some  of  the  veins  the  quartz 
is  almost  a  pure  whit*,  while  in  others  it  is  greatly  decomposed.  If  anything  may  be 
inferred  from  the  dip  of  the  several  liaanres,  this  may  alsoTBe  urged  against  the  theory 
of  a  single-fiasure  formation,  for  I  observed  that  the  dip  varies  in  the  several  mines 
from  almost  a  vertical  to  a  slope  of  a  few  degrees.    The  dip  is  not  the  same  in  any 

I  regard  it  as  quite  certain  that  there  are  at  least  a  dozen  true  fissnre-veina  ia  tho 
diati-ict^ready  developed;  and  that  others  will  be  found  hereafter  I  have  no  reason  to 
doiitit. 

I  ought  to  add  here  that,  as  a  rule,  the  ledges  run  parallel,  or  nearly  so,  with  the 
axis  of  tie  mountain.  Atruefissuro-vein  has  never  been  known  to  give  out,  though 
it  may  '"pinch"  or  be  "faulted;"  and  hence  the  only  question,  asit  seems  to  uao,  in  this 
district,  is  as  to  the  quality  of  the  ores. 

On  this  subject  all  that  can  be  stated  is,  that  numerous  assays  of  the  ores  have  been 
made  in  Omaha,  Denver,  and  Salt  Lake,  and  in  every  instance  a  very  large  percentage 
of  gold  is  reported.  Ia  several  instances  the  ores  have  gone  as  high  as  jlOOte  the  ton, 
and  in  one  instance  aa  assay  made  at  the  office  of  D.  Bnel  &  Co.,  Salt  Lake,  ahowed 
$250  to  the  toa,  aa  reported  to  the  writer  by  Colonel  Bnel. 

lu  many  of  the  claims  the  vein-matter  ia  decomposed  quartz,  with  sulphurets  of  iron 
and  copper. 

The  coantiy-rock  in  the  imtnediate  ^aeiuity  of  the  veins  is  described 
by  General  Morrow  as  micaceous  slate  and  gneiss. 

The  Sweetwater  mines. — ^These  mines  have  beea  worked  during  the 
year  as  well  as  the  limited  citpital  here  invested  would  permit.  But 
lately  an  English  company  is  reported  to  have  bought  a  two-thirds  inter- 
est in  the  Cariso  lode,  and  the  whole  of  the  Wild  Irishman.  They  are 
said  to  contemplate  very  extensive  mining  operations;  and  all  the  other 
mine-owners  look  forward,  of  course,  with  great  interest  to  the  develop- 
ments to  be  made.  ' 

Surveyor-General  Reed,  who  visited  the  Sweetwater  gold  mines  in 
August,  1871,  gives  the  following  account  of  the  mines  and  the  work 
going  on  al;  that  time: 
One  of  the  beat  lodes  or  mineral  belts  in  tho  South  Pass  dist 
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a  fow  hundreda  yards  of  South  Paaa  City,  and  hears  off  to  the  northeast.  I  will  mention 
some  of  the  priucipal  minea  upon  it.  ,  , ,     t  ii. 

The  Yoiiog  America  mine  is  tiie  first  one  of  note,  only  300  or  400  yards  north  of  the 
villace,  and  la  aituated  -west  of  the  Carieo  Gnlch,  which  was  found  ao  nch  in-pla«er 
gold.  It  U  owned  bv  an  Ohio  company,  A.  G.  Sneath;  superiutendenL  There  are  two 
shafta  about  80  feet  deep,  where  the  vein  ia  aliout  3  feot  wide.  The  strike  of  the  Tern 
is  north  86°  east,  the  lode  perpendicular.  The  ore  is  said  to  be  worth  $40  to  $45  per 
ton  of  quartz,  which  ia  a  whitish  blue,  and  carrieafree  gold.  This  company  had  a  fine 
mill  of  ten  stamps  and  a  SO  liorae-power,  which  I  saw  in  ruins  from  fire,  in  Hermit  Gulch, 
Jialf  a  mile  distant.    There  ia  an  engine,  and  good  building  over  the  shaft,  for  hoisting 

The  CariBo'  lode  is  situated  upon  the  hill,  east  of  the  Cariso  Gnlch,  about  half  a 
mile  from  South  Pass  City  and  a  quarter  of  a  mile  from  the  mine  just  described.  Some 
Buppuso  it  to  be  on  the  same  lode  as  the  Young  America,  but  its  strike  is  north  C0° 
east.  B  was  the  firstdiscovered  lode  in  the  district,  by  H.  S.  Eeedall,  in  1867.  The 
patty  was  aoon  attacked  bv  Indians,  and  three  killed.  In  the  winter  loUowIng  the 
inining  was  resumed,  and  from  the  croppings  of  the  lode,  which  they  ornshed  in  a 
band-mortar,  $1,600  in  feci  gold  was  obtained,  and  they  washed  out  f7 ,000  more 
from  the  d^ris  in  the  gnloS  below  the  vein.  The  mam  shaft  is  about  310  feet 
deep,  and  worked  by  an  engine.     Their  stamp-miU  is  on  Willow  Creek,  and  run  by 

^The  owner  Mr.  Thomas  Eoberta,  has  worked  the  mine  -with  considerable  skill  and 
industry,  and  has  made  it  pay  its  way,  even  to  the  building  of  a  stamp-mill  and  engiiie- 
houae,  and  placing  an  engine  in  it.  He  visited  London  this  sum iuct,  by  the  invitati^ 
of  some  capitalists,  who  have  purchased  two-thirds  iotcreBt,I  am  informed,  for  flO0,(J(KI, 
and  it  will  now  be  worked  with  that  energy  and  skill  which  will  probably  result  in 
greatly  enhancing  the  reputation  of  this  important  miniuR  district.  ^  .    jj-„ 

The  veiQ-stone,  which  had  been  thrown  away,  and  which  was  found  to  contain  S7(l 
per  ton  in  gold,  will  now  he  made  to  impart  its  treasure.  It  boll's  about  $lb  per  ton 
of  free  gold  in  mechanical  combination,  and  the  remaining  855  per  ton  is  probably  m 
the  state  of  enlphuret  or  other  chemical  condition,  and  will  have  to  be  extracted  by 
other  methods.  „  .,.,..  in. 

The  length  of  the  lode  is  understood  to  be  3,000  feet,  with  the  discovery  shMt  near 
the  center ;  but  some  of  this  distance  is  yet  owned  by  individual  parties,  in  200-feet 
claims,  aud  thus  there  are  other  shafts  than  the  one  the  engine  is  on.  Several  levels 
have  been  run  out  from  the  ahaft.  The  dip  of  the  lode  is  75°  southeast.  The  average 
width  of  ore-atreak  is  3  feet,  between  well-defined  walla  of  hornblendio  gneiss.  Ihe 
vield  of  the  mine  per  month  is  about  $5,000  or  $6,000,  the  capacity  of  the  water  stamp- 
mill  allowing  only  about  this  much.  An  analysisof  the  blue  sulphnretpf  iron  by  Messrs. 
Johnson  &Son,  London,  gives  3  ounces,  aud  18  pennyweigbta  of  fine  gold  to  3,000 
pounds  of  rock.  „   ,      ^    ■      ■,  ,  it 

The  Wild  Irishman  is  snpposed  to  be  on  an  cstensiOQ  of  the  Cariso  lode,  upon  the 
creat  of  the  same  ridge,  several  hundred  feet  northeast.  The  mam  shaft  is  78  teet 
deep.  The  vein  is  aboat  the  same  width,  and  the  quartz  yields  nearly  the  Bflnie  per 
ton  as  the  Cariso.  It  ia  owned  by  the  London  company  before  referi-ed  to,  1,000  ieet 
ou  iode ;  and  I  am  just  now  iDformed,  while  writing,  that  this  is  the  compauy  that  pur- 
chased two-thirds  of  the  Cariao  mine  from  Mr.  Roberts,  and  will  now  work  both  of 
these  lodes  with  all  the  necessary  energy.aud  capital.  _ 

Mr.  RJckard,  the  superintendent  and  part  owner  of  both  mines,  I  am  intormed,  will 
enlarge  his  operations  upon  the  moat  approved  scale  of  mining,  and  will  doobtleaa 
erect  a  ateam  atamp-mUl  m  Hermit  Gnlch,  near  the  month  of  the  tunnel  he-is  mnning 
to  the  Wild  Irishman  shaft,  as  the  water-mUl  of  the  Cariso  will  not  be  able  to  crush 
half  the  mineral  rock  of  both  minea.    They  also  own  the  Duncan  lode,  near  by. 

The  Buckeye  Boy  is  300  or  400  yards  east  of  the  Wild  Irishman,  at  a  point  ot  fill  on 
Hermit  Gulch.  A  shaft  is  sunk,  and  some  drifting  done,  the  matenal  from  whioli  in- 
dicates a  fine  vein  when  fully  prospected,  as  it  appeared  to  be  in  close  proximity  to 
the  stratum  of  gray  talcose  alate  before  mentioned.  Two  industtioua  miners  were  tne 
owners,  and  were  at  work  upon  it.  .,         .    ..  c     ^.i.  ti       r.-i 

Tho  Carrie  Shieida  lode,  situated  three-fonrths  of  a  mile  east  of  South  Pass  Lity,  on 
the  north  aide  of  Willow  Creek,  is  owned  by  W.  C.  Ervin,  of  South  Pass  City,  to  the 
extent  of  1,000  feet  on  the  vein.  The  strike  is  northeast,  abaft  90  feet,  width  ot  vein 
2  to  6  feet.    The  ore  yields  from  $1.5  to  $3T  per  ton  bj  ordinary  stamp  process. 

I  dcflcended  into  the  shaft  and  found  the  vein  well  defined,  a  good  quality  of  quarta, 
and  I  procured  some  of  the  decomposed  selvage  of  the  vein,  which  I  found  quite  nctt 
in  gold,  as  shown  by  washing.  I  also  saw  free  gold  in  tho  quartz,  and  haveno  doubt 
it  is  a  valuabh)  mine.  A  short  tunnel  run  in  from  the  gulch  would  mterefeet  the  vein 
about  300  feet  below  the  surface  at  shaft.  The  owner  is  not  working  the  miue  this 
season,  and  offers  it  to  capjtaliats  for  $10,000.  .   ,        .  ^     „    „ 

There  am  numerous  other  discoveries  of  gold-veins  in  the  vjcinity  of  South  1  ass 
City,  with  shafts  ranging  from  20  to  50  feet  deep;  but  asuo  work  is  heingdoneou  them 
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now,  not  mneb  conldlie  learned  of  their  yield  per  ton.  These  are  the  Robert  Emmett, 
Nellie  Morgan,  Golden  Gate,  Garden  City,  Oeaeral  Grant,  Austin  City,  &o.  Messrs. 
Thompson  &  Kimhroagh  have  a  prospect  named  the  Tennessee,  which,  judirinc  firom 
the  specimens  shown  me,  promises  well. 

The  Mary  Ellen  lode  has  yielded  some  very  rich  ore  in  the  croppings,  dip  45°  north. 
The  hanging-wall  consists  of  slates,  the  foot-wall  of  syenite,  Some  of  the  ore  is  re- 
ported to  have  yielded  as  high  as  |104  per  ton;  owing,  no  doubt,  to  its  contact  with 
the  syenite. 

The  Bamaba,  owned  by  Foster  &  Co.,  shows  a  fair  yield  of  ore,  vein  4  to  6  feet  wide. 
It  is  Bot  workM  this  season. 

Atlantic  City,  fonr  miles  northeast  of  South  Pass  City,  is  situated  on  Hock  Creek, 
in  the  midst  of  valuable  mines,  and,  like  South  Pass  City,  has  not  the  population  that 
its  advantages  and  capacity  warrant.  The  gulch  diggings  in  its  vicinity  yield  lareely 
in  gold J>ut  tho  scarcity  of  water  interferes  greatlv  with  their  proper  sueeeBs.  In  the 
bed  of  Rock  Creek,  below  the  Tillage,  as  high  as  glOO  in  gold  per  day,  for  each  good 
band,  has  been  obtained.  Upon  the  north  fork  of  Smith's  Gulch,  not 'far  from  the  vil- 
teee,  new  plaeer  diggings  were  fonnd  this  season,  which  they  named  Promise  Gnich. 
I  found  thirty  or  forty  miners  at  work  in  them,  and  they  averaged  anounceaday  (Sl9) 
to  ^eh  man,  with  only  the  water  of  a  small  spring,  which  they  used  over  time  and 
again.  Water  has  since  been  brought  by  race  several  miles,  and  they  now  predict  that 
they  will  obtain  pr,,000  next  season  from  this  gulch. 

wolf  Tone  lode  is  situated  a  short  distance  above  the  town,  the  vein  crossing  under 
Rock  Creek  Branch.  It  ivaa  discovered  by  the  gulch  miners  working  in  this  creek  for 
placer  gold  down  to  the  bed-rock,  and  who  there  found  the  vein,  which  is  2  feet 
wide,  the  qnartt:  yielding  840  per  ton.  Messrs,  John  Folger,  Hughes,  and  Brennan  own 
1,500  feet  on  the  vein,  which  crosses  the  creek,  and  is  expected  to  become  a  valuable 

The  Buckeye  State  mine  is  situated  on  the  ridge  northwest  of  the  village,  one-half 
to  three-qnattera  of  a  mile  distant,  and  is  owned  by  Dr.  F.  H.  Harrison,  Edward  Lawn, 
John  McCollnm,  James  Forrest,  John  McTurk,  and  others,  to  the  extent  of  3,000  feet  on 
the  lode.  It  is  a  good  paying  mine,  and  worked  with  skill  and  economy,  but  not  to 
the  extent  it  might  be  with  a  largermill  accommodation.  Most  of  the  owners  work  in 
it  themselves,  and  twenty  to  twenty-fivo  men  were  employed  at  $4  each  per  day  at  the 
time  of  my  visit  to  it.  The  main  ore  pump-shaft  is  140  feet  deep,  and  vertical,  but  cuts 
the  lode  at  80  feet  in  depth.  There  are  only  90  feet  of  drifts  on  the  lode,  50  feet  west 
and  40  feet  east.  The  width  of  vein  is  2i  to  7  feet,  averaging  abont  4  feet;  the  strike 
of  the  lode  north  40°  east,  dip  60°  northwest.  They  have  an  engine  of  20  horse-power, 
and  10-stamp  mill.  The  quartz  yields  $30  per  ton.  The  prednct,  as  now  worked  is 
from  $50,000  to  $60,000  per  annum.  v  ,  -^bu,  la 

The  Soles  and  Perkins  lode,  owned  by  Messrs.  Perkins,  Menifee,  Ralston,  Taylor,  and 
Logan,  has  the  reputation  of  being  a  very  good  mine,  but  work  is  now  suspended  nntil 
8n_  engine  and  pump  can  he  procured.  The  shaft  is  95  feet,  on  dip  of  vein ;  strike  of 
vein,  east ;  vein,  3  to  4  feet  wide.  It  requires  capital  to  fiiinish  engine  for  mine  and 
stamp-mill. 

The  Oriental  lode  is  on  the  south  side  of  Rook  Creek,  nearly  a  mile  west  of  Atlantic 
City,  and  owned  by  Major  Horace  Holt  and  Messrs.  George  B.  Thompson,  L  Steele 
and  Peter  Haas  to  the  extent  of  1,000  feet  on  vein.  The  shaft  is  only  65  feet  deep,  in 
which  I  found  the  quartz  as  well  as  the  selvage  matter  of  the  vein,  quite  rich  in  free 
gold.  These  men  work  the  mine  wholly  themselves,  and  they  have  run  in  at  the  base 
of  the  bill  a  fine  adit-levcL  400  feet  toward  the  vein,  which  they  will  iutersect  at  a 
considerable  depth  below  the  shaft.  This  will  doubtlesB  make  a  valuable  mine  when 
fully  opened,  and  the  owners  deserve  great  praise  for  the  industry  and  perseverance 
they  havealready  shown  in  developing  it.  Eleven  tons  of  their  quartz,  lately  crushed, 
yielded  g^  per  ton.  They  found  other  veins  3  to  4  feet  wide  along  their  tunnel,  with 
similar  pyritous-gangno  roek  to  that  Ibnnd  in  the  Cariso,  which  is  an  excellent  indica- 
tion for  the  increase  of  the  gold  product.  They  also  own  a  share  with  Messrs.  Jones  &' 
Walker  in  the  nest  1,000  feet  on  the  southwestern  extension. 

The  Cariboo  lode  is  situated  on  Roek  Creek,  above  the  Oriental,  and  is  owned  by 
Bliss  &  Co.,  of  California,  to  the  extent  of  1,500  feet  on  the  west  end,  and  Cutler  ifc 
*"■'  ^'™*^^  *"*  ^^*  ™^'  ^^*  '^SO  is  3  feet  wide,  shaft  75  feet  deep:  rock  yields 
815  to  ?20  per  ton.  They  have  a  10-stamp  water-mCl,  but  are  not  workiog  this  season 
The  dip  orthe  vein  is  60°,  and  50  tons  of  the  ore  are  reported  to  have  yielded  |5,000. 

The  Eldorado  mine,  formerly  owued  by  Dr.  Barr,  and  now  by  Mr.  Amorltty,  of  Atlan- 
tic, is  reported  to  be  a  valuable  lode;  the  vein  is  only  1  or  2  feet  wide,  but  the  ore  quite 
rich.    The  shaft  is  120  feet  deep.    This  mine  is  not  worked  this  season. 

The  Miner's  Delight  lode,  (west  end,)  the  richest,  perhaps,  of  all  the  lodes  in  this 
mining  district,  is  situated  within  the  Shoshone  reservation,  near  Hamilton  village, 
fonr  miles  northeast  of  Atlantic,  in  Spring  Gulch,  on'  the  north  side  of  the  dividing 
ndge  between  the  Sweetwater  and  the  vallev  of  the  Big  Horn.  The  west  end,  800 
feet,  IS  owned  by  Mesera.  Lighthuru,  Holbrook,  and  others.    There  ia  a  new  60  horse- 
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nolteepltdowu;  a^hrd  been  the  laso  the  past  summer,  whJe  the  new  engine  of  the 
Mincr'H  Delight  was  heing  set  up.  „    ,,„^  a„^  „n  the  same  vein  :  and  is  owned 

^oikinaforceaud  production  of  the  miooB.    Ono  or  two  valuajilo  01 
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there  are  saw-milla  at  tbia  time;  but  fuel  for  the  engines  and  ftirnacos,  and  for  domestic 
pnrpoees,  cannot  be  brought  so  far  except  at  too  great  espenae. 

Coal  must  therefore  bo  found,  and  it  is  possible,  and  even  probable,  from  what  I 
can  bear,  that  it  may  be  found  not  fer  north  of  the  mines— in  the  "vaUey,"  as  it 
ia  termed.  • 

If  it  cannot  be  found,  then  the  nest  step  necessary  will  be  to  enlist  capital  for  the 
purpose  of  soeuriug  the  coustmction  of  a  narrow-gango  railroad  from  Fort  Steele,  or 
Eawltas,  -ria  Seminole  Gap,  and  thence  np  the  Sweet^vater  to  the  gold  mines.  This 
would  supply  ooal  from  the  coal-fields  at  Carbon,  or  north  of  Fort  Steele,  or  from  Taln- 
ahle  voins  that  exist  not  far  south  of  Kawlins.  It  would  also  givo  aocesa  to  the  gold 
and  silver  mines  of  the  Seminole  Monntaios,  close  to  this  line  of  road,  which  in  a  short 
time  will  exhibit  safhcient  wealth  in  mineral  products,  and  so  attract  public  attention 
and  confidence  aa  to  command  the  building  of  a  railroad  thus  far  toward  the  Sweet- 
water mines.  The  whole  liue  would  require  but  very  little  more  gliding  than  for  a 
railroad  over  an  Illinois  prairie. 
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CHAPTER  X. 

THE   SMELTING  OP  AEGENTIFEK0U8  LEAD-ORES    IS   NE^ 
VADA,  UTAH,  AND  MONTANA. 

The  material  for  this  chapter  has  been  collected  in  part  by  my  deputy, 
Mr.  Eilers,  and  myself,  by  personally  viaiting  the  localities  and  works 
described.  I  believe  all  the  woiks  mentioned  in  the  chapter  have 
been  visited  by  one  or  the  other  of  us ;  bat  iu  many  cases  the  brevity  of 
the  time  at  our  disposal  prevented  us  from  as  detailed  an  examinatida 
as  iras  desirable.  The  deficiency  was  remedied  by  the  courtesy  of  Mr. 
O.  H.  Habn,  a  metallurgist  of  still  and  experience,  well  known  in  the 
West,  whom  I  requested  to  furnish  me  with  such  data  as  were  at  hia  com- 
mand. This  he  has  kindly  done,  and  I  have  incorporated  in  this  chap- 
ter his  very  detailed  and  admirable  article,  (iiscnssing  the  principles 
involved,  and  giving  much  information  with  regard  to  special  operations 
in  Utah  and  Nevada^  I  can  give  Mr.  Habn  this  general  acknowledgmeat 
otUy,  since  the  free  use  I  have  made  of  his  materials,  interpolating,  dis- 
tributing, and  altering,  to  suit  my  own  views,  renders  it  necessary  tiiat  I 
accept  the  responsibility  of  this  chapter,  while  I  would  not  deprive  any 
eolaborer  of  his  due  share  of  credit.  The  same  remark  will  apply  to 
the  contributions  of  my  deputy,  Mr.  A.  Eilers.  Perhaps  it  would  be 
nearest  the  truth  to  say  that  these  two  gentlemen  are  primarily  the 
authors  of  the  chapter,  but  that  their  work  has  been  edited  after  a 
somewhat  arbitrary  and  self-willed  fashion,  so  that  they  cannot  be  asked 
to  adopt  and  acknowledge  it  as  it  stands. 

I  shall  speak  hero  only  of  such  works  as  beneflciate  ores  directly  in 
the  mining  districts.  And  when  I  say  that  more  than  twenty  furnaces 
exist  in  Utah,  about  as  many  in  Nevada,  five  in  Montana,  and  four 
in  Cerro  Gordo,  loyo  county,  California,  it  is  obvious  that  a  busi- 
ness so  extended  deserves  attention.  Wide  apart  as  these  difterent 
works  are  located,  they  have  nevertheless  to  deal  in  nearly  every  case 
with  the  same  or  very  similar  circumstances  and  conditions,  so  that, 
with  very  few  exceptions,  virtually  (he  same  system  of  smelting  is  fol- 
lowed in  all  these  establishmeutB.  This  is  the  so-calJed  method  of  re- 
duction and  precipitation  in  blast-funiaees. 

As  the  principal  reasons  for  the  employment  of  a  blast-furnace  pro- 
cess, are  to  be  considered :  the  low  percentage  of  lead  in  the  oreSj  the 
high  price  of  the  only  available  fuel,  charcoal,  and  the  exorbitant 
rates  demanded  for  labor.  The  reasons  why  the  redaction  and  precipi- 
tation process  is  preferred  to  a  roasting,  reduction  and  precipitation  pro- 
cess are  the  high  prices  of  labi5r  and  materials,  and  the  preponder- 
ance of  oxidized  ores  over  sulphurets,  though  in  some  eases  the  latter 
are  quite  abundant. 

The  weight  of  these  reasons  will  be  better  understood  when  the 
character  of  the  ores  to  be  treated  and  the  object  of  the  smelting  are 
more  minutely  stated.  The  ores  are  in  nearly  all  cases  apreponderating 
mass  of  oxidizedlead  ores,  such  as  cerussite,  anglesite,  and  leadhillite,  , 
in  which  nests  and  nodules  of  nndecomposed  galena  occur.  Associated 
with  these  are :  in  Eureka,  Nevada,  arseniate  of  iron  and  arsenical 
pyrites,  hydrated  oxide  of  iron,  quartz,  and  calcareous  clay ;  in  Little 
Cottonwood  Canon  and  American  Eork,  Utah,  iron  oxide,  and  in  some 
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cases  a  combination  of  antimony,  the  nature  of  which  I  have  not  ascer- 
taiued;  also  dolomite  and  quartz  in  widely  varying  proportions;  in 
Bingham  Canon,  Utah,  only  qnarta  and  comparatively  little  oxide  of 
u'on,  or  iron  sulphurets;  in  Cerro  Gordo,  California,  oxide  of  iron,  iron 
pyrites,  antimonial  compounds,  copper-ores  and,  as  gangue,  carbonate 
of  lime  and  quartz.  In  Argeiita,  Montana,  occur,  besides  the  above- 
named  lead-ores,  pyromorphite,  and  molybdate  of  lead.  The  prepon- 
derating gangue  of  the  Argenta  ores  is  quarts,  and  there  is  hero  a  larger 
proportion  of  galena  than  elsewhere  in  the  West.  In  most  of  the 
localities  named,  the  lead-ores  themselves  contain  sufldcient  silver  to 
render  its  separation  from  the  ore  the  main  object  of  the  smelting ;  bnt 
in  some  of  the  districts,  and  especially  in  Montana,  the  lead-ores  serve 
only  to  furnish  the  extracting-agent  for  the  silver  of  true  quartzose 
silver-ores,  which  at  the  same  time  contain  a  sufficient  percent-age  of 
lead  to  make  amalgamation  impracticable.  They  are  therefore  bene- 
ficiated  by  smelting,  although  the  lead  itself  has  no  market  value. 

As  there  is  more  or  less  sulphur  or  arsenic  present  in  all  these  ores,  none 
of  which  are  submitted  to  a  thorough  preparatory  roasting,,  the 
formation  of  matte,  or  speiss,  or  a  mixture  of  both,  is  of  course 
unavoidable;  and  as  silver  has  not  only  great  affinity  for  lead,  but 
also  for  sulphur,  much  of  this  metal  goes  with  the  matte.  In 
most  works  the  latter  is  not  roasted  before  adding  it  to  a  subse- 
quent charge,  if  it  is  at  all  treated  further;  and  the  extraction  of 
the  silver  from  it  is  theretbre,  in  this  case,  only  possible  after  it 
has  passed  the  furnace  quite  often,  very  little  of  the  sulphur  being 
driven  off  in  the  upper  parts  of  the  blast-furnace  at  each  smelting. 
In  Eureka,  a  mixture  of  matte  and  speiss,  the  latter  predominating,  is 
formed,  the  coutents  of  silver  and  gold  in  which  luK^dly  ever  surpass 
$12  to  the  ton;  and  this  amount  is  at  present  not  considered  worth 
extraction  in  that  locality.  The  speiss,  or  "  white  iron,"  as  It  is  there 
terined,  is  therefore  thrown  over  the  dump. 

The  marketable  product  which  the  smelting-works  produce  is  argen- 
tiferous lead,  with  the  exception  of  the  works  at  Argenta,  Moutana, 
which  cnpel  the  lead  and  ship  the  silver  only.  As  a  general  rule  it 
pays  best  in  the  mining  districts  to  produce  argentiferous  lead  bars  or 
crude  bullion,  the  coutents  of  which  in  silver  and  gold  vary  from  $60 
to  $500  in  the  different  districts.  The  main  reason  for  not  cupelling  the 
lead  in  the  West  is  found  in  the  increased  rates  and  risk  of  i'reightage 
for  bullion ;  but  the  separation  of  the  silver  and  lead,  and  the  refining 
of  the  latter,  can  also  be  accomplished  at  much  less  cost  in  the  eastern 
centers  of  trade  than  in  the  mining  districts.  There  are  of  course  ex- 
ceptions, as,  for  instance,  in  Montana,  where  the  smelting-works. are 
located  so  far  from  the  railroad  that  the  price  obtained  for  the  lead 
would  not  even  cover  the  cost  of  smelting  and  freight,  and  where  only 
the  silver  is  therefore  shipped,  the  lead  remaining  in  the  furnace-yard 
in  the  form  of  litharge.  Part  of  this  is  used  over  again  in  smelting 
such  silver-ores  as  are  naturally  too  poor  in  lead ;  but  the  greater  por- 
tion remains  to  await  cheaper  reduction  and  raili-oads. 

A  few  remarks  in  regard  to  the  present  tendency  of  metallurgical  ideas 
as  far  as  smelting  is  concerned  may  he  here  in  place. 

Formerly  the  blast-furnaces  used  for  lead-smelting  usually  had  an 
oblong  rectangular  cross-section,  the  size  of  the  hearth  being  rarely 
larger  than  20  inches  by  2J  feet,  and  frequently  they  were  drawn  to- 
gether at  the  top.  The  capacity  of  such  a  furnace,  with  one  or  some- 
times two  tuyeres,  was  about  six  to  eight  tons  per  twenty-four  hours. 
But  of  late  years  essential  improvements  have  been  made,  the  aim  of 
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all  of  wbich  was  a  higher  production,  and  leas  loss  of  metal  in  elaga 
and  by  volatilization.  Tliis  has  been  reached  by  a  complete  alteration 
of  the  shape  of  the  furnaces,  by  increase  of  size,  and  the  introduction  of 
proportionately  more  compressed  air  through  a  larger  number  of  tuyeres. 
In  regard  to  their  shape,  and  the  results  obtained,  two  furnaces  have 
come  into  especially  prominent  notice.    These  two  are : 

1.  The  Easeltette  furnace.  It  has  an  oblong  rectangular  cross-section 
and  the  form  of  an  inverted  truncated  pyramid.  Numerous  tuyeres, 
cooled  by  running  water,  are  placed  in  the  long  sides,  in  such  a  manner 
that  the  opposite  currents  of  air  pass  each  other. 

2.  The  puts  furnace.  It  has  a  hexagonal,  octagonal,  or  circular  cross- 
section,  and  the  shape  of  an  inverted  truncated  pyramid  or  cone. 
Many  tuyeres  are  placed  radially  around  the  furnace-center,  the  breast 
alone  being  without  them. 

Both  of  these  furnaces  are  furnaces  with  open  breast,  and  both  have 
the  two  most  important  principles  in  common,  the  applicathn  of  more 
compressed  air  in  a  comparatively  smaller  sjpace  tlum  in  old-style  furnaces, 
and  a  widening  of  the  shaft  toward  the  top.  The  first  secures  a  more 
perfect  and  rapid  combustion,  and  hence  a  more  rapid  fusion ;  the 
second  causes  the  smelting  zone  to  commence  lower  down  in  the 
furnace  than  formerly ;  the  charges,  lying  firmly  upon  the  slanting  sides, 
force  the  gases  and  heat  to  pass  through  th'e  whole  column  above, 
while  the  wider  section  above  decreases  the  velocity  of  the  upward  cur- 
rent, and  volatilisation  is  to  a  great  extent  prevented. 

But  quite  recently  experience  has  taught  in  this  country  that  a  combi- 
nation of  the  form  of  the  Easchette  and  Piltz,  so  to  speak,  produces 
still  better  results,  the  capacity  of  the  furnace  being  thus  increased,  while 
the  management  is  less  difBcult.  Last  spring  two  new  furnaces  Were 
built  at  the  works  of  the  Eureka  Consolidated  Company,  in  Nevada. 
In  order  to  test  the  comparative  merits  of  a  combination  furnace  and 
the  Piltz,  Mr.  Albert  Arents,  the  metallurgist  of  tbe  works,  concluded  to 
construct  one  furnace  with  elongated  hearth,  3  feet  wide  by  4^^  feet  in 
depth,  and  6J  feet  diameter  at  the  top.  The  furnace  was  provided  with 
ten  water-tuyeres,  four  in  each  side  and  two  in  the  ba«kwall.  The 
other  furnace 'was  a  Piltz,  of  i  feet  diameter  in  the  hearth,  6.^  feet  at 
the  top,  and  provided  with  twelve  tuyeres  placed  radially  around  the 
center.  Both  furnaces  were  10  feet  high  above  the  tuyeres,  and  worked 
admirably,  but  the  combination  furnace  was  found  to  smelt  from  one- 
fifth  to  one-fourth  more  ore  than  the  Piltz  under  the  same  cirenmstanees. 
The  same  experience  has  been  arriveii  at  in  the  Hartz  districts  in 
Germany,  where  the  best  results  are  obtained  with  a  circular  furnace  of 
5  feet  diameter  at  the  top,  having  a  hearth  20  inches  wide  and  3J  feet 
deep,  and  seven  tuyeres.  In  this  iiimace  the  loss  of  lead  in  the  slag 
(although  the  same  charge  is  used  as  in  the  other  furnaces)  disappears 
almost  entirely,  being  only  J  per  cent.,  while  in  the  other  furnaces  it  is 
&om  2  to  4  per  cent. 

The  best  proportion  of  the  hearth-area  to  the  throat-area  may  be  ac- 
cepted as  1 :  2J  for  a  height  of  from  10  to  12  feet.  It  is  rarely  necessary 
in  the  western  districts  to  give  a  greater  height  to  the  furnaces.  I  am 
at  present  only  aware  of  the  existence  of  one  which  exceeds  this  height. 
This  is  situated  in  Bingham  Canon,  Utah,  and  has  to  smelt  very  quartzose 
ores. 

Before  proceeding  further,  1  shall  give  a  general  statement  of  the  ele- 
mentary principles  of  metallurgical  operations.  .  It  is  true  that  the  cur- 
rent text-books  on  metallurgy  cover  a  good  deal  of  this  ground ;  but  I 
deem  it  important  to  introduce  this  plain  and  practical  remm6  for  the 
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benefit  of  those  wbo  cannot  easily  consult  the  best  large  works  upon  the 
subject.  Many  of  these  are  in  foreign  languages,  others  are  both  dear 
and  scarce,  and  all,  it  may  be  presamed,  are  more  or  less  difficult  of 
access  in  our  remoter  mining  regions. 

Minerals  containing  the. useful  metals  in  such  quantities  and  in  such 
a  chemical  combination  as  to  make  their  extraction  profitable,  we  term 
"ores,"  while  their  earthy  portions  we  designate  as  their  "matrix"  or 
"  gangue."  In  regard  to  subsequent  metallurgical  treatment,  we  can 
make  the  following  practical  classification : 

1.  Smelting  ores,  viz,  ores  containing  base  metals  in  notable  quanti- 
ties. 

2.  Dry  ores,  viz,  ores  containing  noble  metals  and  no  base  ones,  or  only 
in  limited  quantities. 

It  is  my  intentiOQ,  to  speak  here  particularly  of  those  pertaining  to 
class  1. 

Ores  and  gangue  are  always  more  or  less  intimately  mixed.  For  the 
ntilization  of  the  metals  it  is,  therefore,  necessary  to  separate  them  from 
their  gangue  by  artificial  means,  which  are  either  of  a  mechanical  or 
chemical  nature.  A  mechanical  separation  alone  is  not  sufficient  to 
produce  a  merchantable  product ;  it  can  only  serve  as  preparatory  to 
the  chemical  processes,  among  which  that  of  smelting  will  be  here  spe- 
cially considered.  Smelting  is  a  conversion  of  solid  miueral'or  mineral 
and  metallic  masses  into  the  fluid  state  by  means  of  heat  and  chemicals, 
and  the  subsequent  separation  of  the  metallic  from  the  earthy  ingredi- 
ents by  means  of  their  specific  gravity.  Although  there  are  a  great 
many  methods  in  vogue  for  utilizing  lead-ores  by  smelting,  there  are 
only  two  which  have  found  application  andjustly  claim  attention  in  the 
mining  regions  of  the  Great  Basin :  (A)  the  English  process  of  smelting 
in  reverberatory  furnaces,  and  (B)  the  blast-furnace  process. 

The  former  has  some  marked  advantages  over  the  latter:  the  ppssi- 
bility  of  using  raw  fuel ;  its  exemption  from  the  necessity  of  using  blow- 
ing-engines, and  the  consequent  saving  of  power;  an  easier  control  of 
manipulations,  and  the  production  of  a  lead  of  better  quality  in  which  the 
precious  metals  are  concentrated.  Its  general  application,  however,  is 
greatly  impaired  by  the  fact  that  only  comparatively  pure  ores  can  be 
treated  successfully.  Thus,  ores  containing  a  considerable  percentage 
of  other  metals  besides  lead,  as,  for  instance,  zinc,  copper,  antimony,  &c, 
or  more  than  4  per  cent,  of  silica,  are  unfit  for  the  reverberatory  process, 
silicate  of  lead,  which  impedes  the  process  of  the  operation  and  gives 
rise  to  the  formation  of  rich  residues,  being  formed  in  the  latter  case. 
In  the  former  there  is,  besides  loss  in  rich  residues,  also  a  large  one  by 
volatilization.  In  England  the  lead-ores  subjected  to  this  process  con- 
tain about  80  per  cent,  of  lead,  the  gangue  generally  being  carbonate  of 
lime.  The  English  process  in  its  unaltered  form  can,  therefore,  only  be 
recommended  tbt  pure  galenas  with  calcareous  gangue,  an  ore  not  often 
obtained  in  the  western  mining  districts.  To  my  knowledge  there  ia 
only  one  establishment  in  operation  where  ores  are  treated  by  this  pro- 
cess, that  of  Messrs.  Pascoe  &  Jennings,  near  Salt  Lake  City.  Another 
one  of  this  kind,  that  of  Messrs.  Eobbins,  is  idle  for  want  of  the  proper 
ores.  I  feel,  therefore,  justified  in  omitting  to  enter  upon  a  more  minute 
description  of  this  process. 

Compelled  by  the  high  prices  of  labor,  transportation  of  materials  and 
products,  lack  of  cheap  mineral  coal,  &c.,  the  lead-smeltera  of  the  Great 
Basin  have  almost  unanimously  adopted  the  blast-furnace  process  of 
smelting.    By  its  means  they  are  enabled  to  obtain  a  salable  product  in 
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the  shortest  possible  time,  and  with  the  least  expense,  the  residues  being 
so  poor  that  tliey  can  be  thrown  away.  _    _ 

To  insure  success  in  smelting  lead-ores,  as  all  other  ores,  it  is  neces- 
sary to  know  their  miheralogical  character,  as  well  as  the  chemical 
properties  of  the  gangue  in  which  they  occur.  A  perfect  separation  of 
the  ore  from  its  matris  by  hand  being  impossible,  and  a  concentration 
by  water  being,  in  most  cases,  in  the  West  impossible,  on  account  of  the 
insufficient  supply  of  this  liquid,  the  gangue  accompanying  the  ore  must) 
be  converted  into  a  fusible  compound,  termed  3%.  Quartz,  we  know,  is 
infusible  by  itself;  so  is  lime;  but  if  we  mix  both  in  the  proper  propor- 
tions, and  expose  them  to  the  necessary  he^t,  the  result  will  be  a  fusi- 
ble compound.  It  has  been  found  by  actual  experience  that  not  the 
single  compounds  of  silica  and  lime,  or  alumina,  magnesia,  &c.,  but 
double  compounds  of,  say,  silicate  of  Ume  and  silicate  of  alumina,  are 
the  most  fusible  ones.  Eeplaeing  one  of  these  bases  by  alkalies,  or  the 
protoxides  of  the  heavy  metals,  as,  for  instance,  iron  and  manganese,  we 
increase  the  fuaibUity  of  a  slag  within  certain  limits.  The.  fusibility  of 
a  slag  depends  principally  upon  the  proportion  of  silica  to  the  bases 
contained  in  it.  Mineral  substances  which  serve  to  liquefy  others  not 
fusible  by  themselves  we  call  fluxes.  Under  favorable  circumstances  an 
ore  may  contain  all  the  slag-forming  ingredients  in  the  proper  ratio,  bat 
only  in  a  very  few  instances  has  nature  graciously  permitted  such  a 
coincidence,  as,  for  example,  in  Eureka  district,  Nevada. 

According  to  the  ratio  between  silica  and  the  bases,  we  discriminate 
four  classes  of  fusible  slags :  .  ,  ^    j. 

*1.  Trvsilimtes,  in  which  the  silica  contains  three  times  the  amount  ot 
oxygen  present  in  the  bases.  As  there  is  over  60  per  cent,  of  silica  m 
such  slags,  they  require  too  high  a  temperature  for  their  formation  to 
he  thought  of  in  lead-smelting. 

2.  Bi-sOicates,  containing  50  per  cent,  of  silicic  acid  and  50  per  e«nt. 
bases,  in  which  the  amount  of  oxygen  in  the  sUica  is  twice  as  large  as 
in  lie  bE^es.  ,  „^  ,   . 

3,  Singulo-silimtes,  with  30  per  cent,  silicic  acid  and  70  per  cent,  bases, 
the  silica  containing  as  much  oxygen  as  the  bases. 

i.  Sub-silicates,  with  20  per  cent,  silicic  acid  and  80  per  cent,  bases, 
the  amount  of  oxygen  in  the  silica  being  less  than  that  in  the  bases. 

In  the  latter  two  the  bases  are  predominant  over  (he  silicic  acid, 
therefore  they  are  termed  "  basic  slags,"  while  the  first  two  are  termed 
"  acid  slags."  Chemists  have  taken  the  trouble  to  establish  complicated 
formulas  derived  from  accurate  analyses  of  various  slags ;  but,  as  they 
are  rarely  constant  compounds,  these  formulas  have  hardly  any  practi- 
cal value  for  the  metallurgist;  he  is  content  to  know  the  percentage  of 
silica  and  the  quantity  of  the  useful  metal  which  he  is  endeavoring  to 
obtain!  An  experienced  smelter  must  be  able  to  draw  his  conclusions 
from  the  appearance  of  his  slag  in  both  the  fused  and  solid  states. 

The  most  desirable  slag  for  lead-smelting  is  the  singulo-silicate,  or  a 
mixture  of  bi-silicate  with  the  former,  with  protoxide  of  iron  prevailing. 
The  singulo-silicates  run  with  a  bright-red  color,  and  solidify  very 
quickly  mth  turgescence.  The  bubbles,  after  bursting,  frequently  dis- 
charge blue  gaseous  flames. 

These  slags  have  a  vitreous,  metalhc  luster,  and  a  higher  specitic 
gravity  than  the  bi-silicates,  and  are,  therefore,  more  liable  to  entangle 
metallic  particles.  If  lime  and  alumina  are  the  prevalent  bases,  the 
heat  required  for  their  formation  is  much  higher  than  in  the  case  men- 
tioned before.  Such  slags  are  generally  pasty,  run  short,  and  form  in- 
coherent lumps.    After  solidification  they  have  a  honey-combed,  stony, 
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or  pamiee-etone-like  appearance,  grayish-green  color,  and  radiated,  or 
lamellar-crystalline  texture.  An  earUiy  singulo-silicate  is  really  almost 
the  least  desirable  slag  for  a  lead-emelter. 

Bl-silicates  require  a  higher  temperature,  and  consequently  involve  a 
larger  consumption  of  fuel  for  their  formation  than  singulo-silicates. 
They  flow  slowly  like  sirup,  solidify  very  gradually,  without  cracking  or 
bursting,  and  are  not  liable  to  form  accretions  in  the  furnace,  like  basic 
slags.  They  appear  vitreous  after  chilling,  have  a  conchoidal  fracture, 
and  generally  a' black  color.  Being  saturated  with  silicic  acid  they  corrode 
the  furnace- lining  much  less  than  basic  slags.  Their  specific  gravity  is 
lower  and  admits  of  a  clean  separation  of  metallic  particles ;  but  on 
the  other  hand  they  are  apt  to  take  up  a  large  percentage  of  oxide  of 
lead,  and  so  cause  a  loss  of  metal.  Furthermore,  for  their  formation  it 
is  necessary  to  have  the  ore  reduced  to  at  least  pea-size,  which  condition 
is  not  fulfilled  in  western  smelting-works,  where  crushers  are  generally 
used  for  breaking  up  eoarsepieces  of  rock. 

Sub-silicates  are  entirely  out  of  the  question,  as  they  arc  only  detri- 
mental. If  protoxide  of  iron  is  their  principal  base,  they  run  in  a  thin 
stream,  li^e  fluid  litharge,  congeal  very  quickly,  and  easily  form  accre- 
tions in  the  furnace-bottom.  Having  a  high  specific  gravity,  they  do 
not  allow  a  clean  separation  from  the  metal.  By  their  corrosive  action 
on  the  lining,  and  their  tendency  to  form  accretions  in  the  furnace,  they 
shorten  a  campaign  or  run  to  a  few  days ;  hence,  their  production  must 
be  avoided. 

Asjluxes  the  following  substances  are  used : 

1.  Add  sUigs,  for  their  capability  to  take  up  bases,  and  as  solvent 
agents. 

2.  Basic  slags,  for  their  capability  of  saturating  themselves  with  silicic 
acid,  and  as  diluting  agents. 

3.  Ironstone  is  a  very  efficient  agent  to  slag  silicic  acid,  i.  e.,  quartz, 
being  reduced  in  the  furnace  to  protoxide  of  iron,  which  has  a  strong 
affinity  for  silicic  acid,  and  forms  an  easily  fusible  slag.  Its  price  varies 
in  the  western  districl^,  according  to  local  circumstances,  from  $5  to  $25 
per  ton.  The  best  quality  for  our  purposes  is  hematite  or  magnetite. 
Hydrafed  iroa-ores  are  too  easily  reduced  to  metallic  iron,  and  ought  to 
be  burned  before  use.  If  free  from  quartz  and  slag  tliey  may  be  thrown 
into  the  furnace  in  pieces  of  fiat  size.  Iron-ores  are  also  used  as  desul- 
phurizing agents. 

4.  Soda  is  even  better  than  the  above  as  a  solving  agent  for  quartz,  but 
it  can  only  be  had  in  a  few  localities  at  reasonable  rates,  the  general 
price  being  from  $60  to  $80  per  ton. 

5.  JAme,  as  a  partial  substitute  for  iron-stone  in  solving  quartz.  Itis 
best  used  in  pieces  of  pigeon-egg  size.  From  the  theoretical  stand- 
point burnt  lime  would  be  the  best  form,  but  as  this  is  generaHy  in  a 
very  tine  state,  it  will  partially  be  blown  out  at  the  top  of  the  furnace 
or  roll  through  the  interstices  of  coal  and  ore,  and  thus  be  prevented 
flx)m  uniting  with  the  silica  in  the  desired  proportion.  Lime  cannot  be 
used  by  itself  as  a  slagging  agent  for  quartz.  Lime-slag  is  smeary,  not 
very  liquid,  and  deranges  the  furnace  very  es^ily  by  clogging.  The  metal 
separates  only  imperfectly  from  it,  which  is  the  reason  that  so  much 
metallic  lead  is  wasted  by  being  thrown  away  with  the  slag  in  some  of 
the  limestone  districts. 

6.  Clay  is  only  used  on  a  very  small  scale  as  a  partial  substitute  tor 
quartz.  It  must  be  applied  very  cautiously,  as  it  often  arrives  raw  at 
the  bottom  of  the  furnace  in  the  shape  of  dry,  incandescent  lumps,  which 
etitik  to  the  walls  and  hearth. 
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7.  Salt  is  used  by  some  smelters  of  Utah  who  have  a  very  indistinct 
comprehension  of  fluxes.  Although  tbey  allege  that  it  renders  the  slag 
liquid,  this  is  an  illusion.  Any  assayer  knows  that  the  salt  does  not 
enter  into  a  chemical  combiuatiou  with  gangues,  but  forms  a  slag  by  it- 
self, which,  on  account  of  its  lesser  specific  gravity,  floats  on  the  top  of 
the  other  slag.  I  noticed  slag  of  this  kind  at  Mr.  Easton's  furnace,  Salt 
Lake  City.  Besides  its  inefficiency  upon  earthy  matters,  salt  acts  injuri- 
ously upon  the  metal  by  forming  volatile  chlorides  of  lead  and  silver. 

8.  Iron  pyrites  has  been  ignorantly  used  as  a  miraculous  sort  of  flux. 
To  the  skilled  metallurgist  the  effects  are  obvious,  viz,  the  production 
of  a  brittle,  snlphureted  metal,  or  of  matte,  no  action  upon  gangues,  and 
a  clogging  up  of  the  furnace. 

9.  Quartz,  in  the  form  of  coarse  sand.  It  is  need  to  furnish  the  acid 
for  the  slag  in  cases  where  the  gangue  of  the  ores  is  basic. 

In  addition  to  the  fluxes  enumerated  above,  I  njust  mention  some  me- 
'tallic  products  occasionally  used  for  various  purposes : 

1.  Iron,  in  the  shape  of  tin  scraps,  pieces  of  wrought  iron,  cast  iron, 
&c.,  is  used  to  decompose  galena,  thereby  forming  sulphuret  of  iron, 
{iron-matte)  and  metallic  lead.  Owing  to  the  high  price  of  iron  in  Utah 
and  Nevada,  it  is  either  replaced  l»y  the  less  efficient  iron-stone,  or  ren- 
dered unnecessary  by  a  previous  roasting  of  the  ores, 

2.  Litharge  was  intended  to  be  added  to  poor  lead-ores  at  Ogden, 
Dunne  Ss  <Jo.'8  works  at  Eureka,  Nevada,  in  order  to  prevent  the  pre- 
cious metals  from  being  carried  into  the  iron-matte.  Owing  to  the  heavy 
expeoseof  cupelling,  and  a  change  of  the  ore  for  the  better,  this  purpose 
was  abandoned. 

3.  Cinders,  semi-fused  matter  from  previous  smeltings  to  extract  the 
metals. 

Fuel. — The  only  fuel  used  at  present  by  the  lead-smelters  of  theOreat 
Basin  is  charcoal,  the  price  of  which  ranges  from  15  to  34  cents  per 
bushel  of  1.59  cubic  feet,  according  to  locality.  The  lowest  rates  are 
paid  at  the  American  Fork  and  Tintic  districts,  Utah,  where  timtfer  is 
abundant;  the  highest  at  Little  Cottonwood,  Utah,  which  gets  its  coal 
from  Trackee,  California,  by  rail,  and  at  Eureka,  Nevada.  In  the  latter 
place  the  enormous  demand  has  materially  influenced  the  price.  The 
live  furnaces  of  the  Eureka  Consolidated  Company,  for  instance,  con- 
sume alone  4,600  bushels  iai\y.  The  charcoal  is  chiefly  burned  from 
cedar,  qualpng  aspen,  mountain  mahogany,  and  nut-pine  wood.  Nut- 
pine  coal  is  considered  the  best,  and  generally  contracted  for.  The  coal- 
burners  make  their  pits  of  various  sizes,  according  to  circumstances.  A 
pit  of  100  cords  of  green  wood  burns  ont  in  about  fifteen  or  twenty  days, 
and  yields  from  2,500  to  3,500  bushels  of  charcoal.  The  best  coal  is  made 
about  Eureka,  Nevada,  by  experienced  Italian  coal-burners,  the  poorest 
in  some  places  in  Utah.  The  latter  is  generally  made  of  small  timber, 
and  is  full  of  brands  and  dross.  The  waste  often  reaches  15  pet  cent. 
As  one  ton  of  good,  hard  coke  approximately  produces  the  same  effect 
as  200  bushels  of  charcoal,  it  would  be  a  great  benefit  for  the  western 
smelters  to  use  it.  But  the  blast-engines  used  do  not  yield  a  sufficient 
pressure  for  a  perfect  combustion  of  coke,  as  experiments  at  the  Eureka 
Consolidated  have  shown.  The  price  of  charcoal  being  steadily  on  the 
increase,  there  will  be  a  time  when  smelters  will  have  to  replace  the  for- 
mer by  coke-  It  may  be  reasonably  expected  that  after  the  CJtah  South- 
ern Kailroad  is  finished,  the  development  of  those  flue  beds  of  mineral 
coal  in  the  southern  part  of  that  Territory  will  tend  to  the  springing  up 
of  coke-industry,  and  so  give  a  new  impetus  to  smelting. 

Blast-engines. — The  only  blast-engines  in  use  in  Nevada  and  Utah  are 
n.  Ex.  211 I'j 
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the  different  sizes  of  Sturtevant's  fan  and  Root's  pressure- blower ;  the 
latter,  yielding  a  much  higher  pressure,  is  better  for  lead-smelting,  and 
may  possihly  compete  with  cylinder  blasb,-etigjne8,  where  coke  is  used 
in  smelting.  The  only  advantages  the  former  have  over  the  latter  are  their 
cheapness  and  the  small  amount  of  power  they  require.  A  Eoot's 
blower  No.  8,  yielding  sufficient  blast  for  thfee  large-siaed  fornaces,  does 
nofc  require  more  than  twenty  horse-power. 

Building-materiaU. — Bubble-stones  are  used  for  building  the  founda- 
tions and  sometimes  the  outer  casings  of  furnaces.  The  latter  are  gen- 
erally ma<Ie  of  common  briok  or  dressed  stone  to  present  a  handsomer 
appearance.  Those  parts  of  a  furnace,  however,  which  are  most  exposed 
to  an  intense  heat  and  the  corrosive  action  of  ore  and  slag,  must  be 
constructed  of  refractory  or  fireproof  materials.    Of  such  we  have — 

Certain  sandstones,  free  from  alkaline  matter  and  metallic  oxides.  A 
small  percentage  of  iron  oxide  is  less  detrimental  than  alkaline  earths 
or  feldspar.  An  excellent  sandstone  is  found  on  Pancake  Mountain,  a 
series  of  low  hOls  between  the  Uiamond  and  White  Pine  Ranges,  dis- 
tant about  twenty-five  miles  from  Eureka,  Hevada.  Sandstones  of  the 
same  age — the  carboniferous — are  also  found  in  the  Diamond  and  White 
Pine  Mountains,  but  their  physical  properties,  and  hence  their  behavior 
iu  the  furnace,  are  difterent  and  not  satisfactory.  The  Pancake  sand- 
stone has  a  very  fine  grit  and  a  light  yellow  color,  and  does  not  crack 
or  fly  in  the  fire  after  seasoning.  Green  sandstones  of  ever  so  good  a 
quality,  and  defective  ones,  viz,  such  as  show  flaws  or  nodules  of 
tbreign  matter,  are  not  fit  to  be  placed  in  the  furnace.  The  Pancake 
sandstone  is  known  to  stand  for  months  in  a  furnace  without  needing 
to  be  replaced.  It  sells  for  $20  per  ton  at  the  quarry,  and  $12  addi- 
tional for  hauling. 

The  coarse-grained  reddish  sandstones  and  quartzites  of  Utah  are  ' 
not  to  be  compared  with  those  before  mentioned,  and  had  better  be 
used  for  outer  casings  only. 

Granite  does  not  often  answer  the  requirements  of  a  fire-proof  material, 
and  is  mostly  used  as  bottom-stone  only.  In  Argeuta,  Montana,  how- 
ever, a  very  quartaose  granite  is  used  in  the  furnaeee,  and  it  stsinds 
campaigns  of  three  weeks'  duration. 

Instead  of  the  natural  fireproof  stones  the  majority  of  smelters  use 
artificial  ones,  viz,  English,  Pennsylvania,  and  Colorado  fire-hrieks. 
Sun-dried  bricks  or  adobes,  molded  of  various  proportions  ofi  good  clay 
and  coai«e  quartz-sand,  are  too  expensive,  and  therefore  have  gone  out 
of  use.    They  were  used  in  the  White  Pine  Smelting- Works. 

The  clay  used  about  ^  furnace  ought  to  be  refractory,  or  nearly  so, 
and  plastic  at  the  same  time.  These  qualities  are  combined  in  the 
Eureka  and  the  Camp  Floyd  (Utah)  clay;  that  of  Camp  Douglas  (Utah) 
is  too  lean,  and  that  of  White  Pine  (Nevada)  almost  worthless  on  account 
of  its  large  percentage  of  oxide  of  iron. 

Lean  clay  serves  well  enough  as  a  mortar,  but  is  unfit  for  a  great 
many  other  purposes,  as  will  be  seen  below. 

Good  fire-clay  contains  from  50  to  70  per  cent,  of  silicic  acid,  and  from 
30  to  50  per  cent,  of  alumina. 

As  a  inortar  for  the  foundation- walls  and  the  outer  casings,  a  mixture 
of  slacked  lime  and  river-sand  is  used ;  for  the  inside,  or  lining,  how- 
ever, as  for  all  parts  of  a  furnace  directly  in  contact  with  heat,  a  mix- 
ture of  refractory  clay  with  quartz-sand  or  ground  sandstone  has  to  be 
nsed.  The  clay,  of  course,  must  be  ground  and  sifted.  Lime-mortar  in 
this  instance  is  unfit  for  use,  as  it  crumbles  oflE  in  the  heat,  and  allows 
the  slag  in  combining  with  it  to  creep  through  the  joints. 
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The  annexed  sketches  show  the  constrnction  of  an  improved  blast- 
furnace for  smcltiag  lead-ores,  soch  as  are  now  in  use  in  the  West,  and 
have  given  great  satisfaction. 


Modified  Piltz  Furnace.— Fig,  1. 

The  longitudinal  section  (Fig.  1)  is  made  along  the  line  H  Y,  in  Fig. 
2 ;  and  the  cross-section  (Fig.  2}  is  along  tlie  line  T  V  in  Fig.  1.  A  is 
the  shaft  of  tiie  furnace;  B,  the  chimney ;  C,  the  hearth  ;  D,  the  founda- 
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tion ;  B,  the  bottom-stODe ;  a,  tbe  dam-plate ;  a  and  b,  lieartb-plates  of 
cast  iron  ;  c.  cast-iron  pillars,  on  wliich  the  flange  d  rests ;  e,  dam ;  /, 
fore-hearth  lying  outside  of  the  furnace;  g,  bridgej  A,  tymp-stone,  or 
front madeof  clay;  i,  breast;  fc,slag-spont;  (,  matte-spout,  oriron-spout; 
TO,  siphon-tap;  «,  taphoie;  o,  lead-well;  p,  p\  p^,  &c..  tuyeres  through 
which  the  blast  enters  the  furnace ;  q,  nozzles,  (made  of  galvanized  iron;) 
r,  wind-bags,  (of  leatberor  canvas;)  s,  indnction-pipe ;  *,  charging-door 
or  feed  hole ;  u,  throat. 

Tbe  wall  in  which  the  breast  lies  is  called  the  front  wall,  the  one  op- 
posite to  this  tbe  back  wall ;  the  adjoining  ones  the  side  walls, 

This  furnace  is  called  an  open-breasted  one.  In  foreign  countries  fur- 
naces with  a  closed  breast  and  without  fore-hearth,  which  have  only  an 
opening  for  tbe  exit  of  the  slag,  are  often  used.  Such  furnaces  are 
termed  "  crucible  furnaces.-'  Notwithstanding  the  many  advant.ages  they 
have  over  the  open-breasted  ones,  they  do  not  permit  the  detaching  of 
aecretions  in  the  furnace,  and  are,  therefore,  not  suited  for  our  pur- 
poses. The  mason-work,  especially  the  lower  part,  of  all  rectangular 
furnaces  is  strongly  bound  together  by  IJ-inch  tie-rods  of  wrought  iron 
laid  in  the  outer  walls.  Each  pair  of  them,  lying  in  the  same  vertical 
plane,  passes  through  a  wooden,  or,  better,  a  cast-iron  brace,  which  is 
screwed  tight  to  the  wall.  Bound  furnaces  are  tied  either  by  means  of 
■iron  rings  passing  around  the  outside,  or  by  complete  shells  of  boiler  or 
sheet  iron. 

The  height  of  shaft-furnaces  ranges  from  8  to  20  feet  above  the  center 
of  the  tuyeres.  Low  furnaces  are  necessary  for  basic  ores,  especially 
such  as  carry  a  great  deal  of  oxide  of  iron,  {White  Pine  district,)  to  pre- 
vent the  reduction  of  metallic  iron.  High  furnaces  are  of  good  service 
for  refractory  ores,  e.0.,  argillaceous  or  quartzose  ores,  {Bingham  Caiion,) 
and  where  a  bi-silicate  slag  is  desired.  In  high  furnaces  a  higher  tem- 
perature is  attained  with  a  less  amount  of  fuel  than  in  the  low  ones. 
But  a  low  furnace  is  easier  manipulated  when  deranged  than  a  high 
one.  Where  the  character  of  the  ores  changes  frequently  a  low  furnace 
is  preferable.  The  standard  height  in  this  country  is  10  feet  above  tbe 
center  of  the  tuyeres.  On  the  top  of  the  furnace  is  an  iron,  or,  better, 
brick  smokestack,  high  and  wide  enough  to  carry  off  the  fumes. 

Tbe  manner  of  charging  or  feeding  is  of  importance,  as  it  aftecfs  the 
working  of  a  furnace  materially.  Furnaces  of  small  dimensions  gener- 
ally have  a  feed-hole  a  few  inches  above  the  throat,  on  that  side  of  the 
furnace  directly  opposite  the  front  wall.  The  proper  proportion  of  fuel, 
either  by  measurement  or  weight,  is  introduced  first,  and  on  the  top  of 
that  the  ore,  which  may  be  scattered  all  over  the  area  of  the  furnace, 
leaving  an  empty  space  only  at  the  frent  wall,  (Jackson  &  Eosliu  fur- 
naces. Eureka;  Salt  Lake  Valley.  Stockton,  &c.)  More  capacious  fur- 
naces require  two  feed-boles,  which  are  situated  at  nearly  rigbt  angles 
to  the  breast,  i.  e.,  in  the  side  walls,  {Eureka  Consolidated  Company's 
and  Utah  Silver  Mining  and  Smelting  Company's  new  furnaces.)  The 
ore  is  not  spread  over  tbe  area  of  the  throat,  but  charged  round  the 
tuyere-walls,  leaving  a  core  of  coal  in  the  center. 

To  insure  regularity  in  charging,  the  throat  of  a  furnace  is  frequently 
provided  with  a  funnel,  tbe  opening  of  which  can  be  kept  closed  by  a 
sheet-irou  box  let  down  irom  the  top  while  charging.  As  soon  as  it  is 
time  to  charge  the  furnace,  this  box  is  raised  by  means  of  a  counter- 
poised lever,  and  the  charge  drops  down.  After  emptying  the  funnel, 
the  box  is  lowered  again.  This  arrangement  at  the  same  time  protects 
the  workman  from  noxious  vapors.  Where  no  condensation-chambers 
are  used,  this  box  runs  out  into  a  pipe,  which  is  movable  in  the  station- 
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aiy  smoke-stack,  (Riclimond  furnace,  Buel  &  Bateman's  furnaces.) 
shall  ha.ve  occasion  hereafter  to  speak  more  fnlly  abont  charging. 


Moaified  Pi]tz  !■ 


-Fig.  2. 


The  number  of  tcyetcs  and  the  manner  of  placing  them  are  really  not 
of  so  great  consequence  as  is  generally  assumetl,  it'  the  proper  quantity 
of  air  is  introduced  into  the  fnrnace  and  divided  well  in  the  hearth. 
The  majority  of  smelters  in  this  country  place  the  tuyeres  only  6  inches 
above  the  level  of  the  slag-apout,  and  point  them  downward.  This  is 
very  faulty  in  lead-smelting,  as  it  tends  to  concentrate  the  heat  too  far 
below,  volatilizing  much  metal.  Placing  the  tuyeres  too  high  above  the 
slag-hole  is  entirely  wrong,  as  in  that  case  the  metal  in  the  hearth  be- 
low cannot  be  kept  suESiciently  hot.  Before  the  tuyeres  the  i'umace- 
temperature  is  highest.  There  the  separation  of  the  metal  from  matte 
and  slag,  according  to  their  specific  gravity,  takes  place.  Below  the 
tuyeres  the  temperature  decreases  again.  If  the  tuyeres  are,  therefore, 
inserted  too  high  above  the  slag-spout,  the  molten  masses  will  stiff- 
en, and  even  solidify,  below.  A  fnrnace  in  White  Pine  once  had  the 
tuyeres  three  feet  or  more  above  the  slag-hole.  The  consequence  was  a 
congealing  of  the  fused  masses  in  tlie  hearth,  and  an  entire  clogging  up 
of  the  furnace.  The  correct  way  is  to  place  them  horizontally,  all  on 
the  same  level,  and  from  10  to  18  inches  above  the  slag-spout,  (Eureka 
Consolidated  Company's  and  Phenix  Company's  works.)  All  verti- 
cal dimensions  are  understood  to  be  measured  from  the  center  of  the 
tuyeres.  For  every  IJ  square  feet  of  hearth-area,  a  tuyere  of  2-incIi 
nozzle  is  required. 

Since  the  introduction  of  cast-iron  or  wroughtiron  tuyeres  cooled  by 
water,  the  working  capacity  of  lead-smelting  furnaces  has  been  gieatly 
increased.  Formerly,  only  sheet-iron,  clay,  or  simple  cast-iron  ones 
were  in  use,  giving  rise  to  much  inconvenience.  In  order  to  protect  the 
furnace-walls  from  the  influence  of  the  reverberated  heat,  the  tuyere  had 
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to  be  provided  with  a  nozzle  of  clav,  or  a  verj'  acid  slag,  protruding  into 
the  furnace.  But,  to  keep  this  nozzle  or  nose  of  a  certain  length,  and 
to  prevent  it  from  growing  or  melting  off,  it  had  to  be  constantly  watched 
by  attentive  and  experienced  men.  During  the  last  century  an  attempt 
was  made  on  the  Hartz  Mountains  to  increase  the  production  by  con- 
structing a  large-sized  furnace  with  fourteen  tuyeres.  It  tailed  on  ac- 
count of  the  difaculty  in  keeping  the  tuyere-walls  from  burning  oat. 
Even  the  first  Baschette  furnace,  built  in  1804,  on  the  Hartz,  was  pro- 
vided with  ^eet-iron  tuyeres.  But  they  had  to  be  replaced  so  often — 
which  always  necessitates  a  stoppage — that  it  was  found  expedient  to 
try  water-tuyeres,  which,  indeed,  gave  entire  satisfaction.  The  best 
ones  in  use  in  this  country  are  wrought-iron  ones  of  the  Keyes  patent. 
The  lowest  point  of  the  hearth  is  from  36  to  40  inches  below  the  cen- 
ter of  the  tuyeres,  the  latter  figure  being  the  maximum.  If  made  deeper, 
the  lead  will  get  too  cold. 

In  selecting  a  furnace-site  a  great  many  things  have  to  be  taken  into 
consideration  in  an  economical  as  well  as  a  technical  point  of  view.  To 
answer  the  latter  three  conditions  are  necessary — a  sufBciency  of  water, 
a  spacious  ore-floor,  and  a  convenient  slag-dump.  The  lack  of  one  or  all 
of  these  conditions  puts  a  smelter  to  great  inconvenience,  and  may  even 
cause  a  financi^  failure.  After  having  graded  oft-  a  suitable  location 
for  a  furnace  at  the  side  of  a  gently  doping  hill,  if  such  a  one  is  con- 
venient, a  square  or  rectangular  excavation  is  made  in  the  ground  to 
receive  the  foundation.  The  area  is  generally  8  by  10  or  10  by  10  feet, 
the  depth  depending  upon  the  condition  of  the  subjacent  ground.  If 
the  same  be  durectly  on  the  bed-rock,  as  in  the  instance  of  the  Eureka 
Company's  furnaces,  no  foundation  is  required,  and  a  depth  of  3  or  4 
feet  is  sufaeient  to  receive  the  furnace-masonry  proper;  but  if  it  be  moist 
or  in  gravel,  a  depth  of  from  7  to  14  feet  is  judicious.  The  foundation 
is  made  of  undressed  rocks  which  are  laid  iu  lime-mortar,  or,  better,  in 
cement.  The  largest  oiies  are  used  for  corners,  and  the  joints  must  be 
filled  up  with  spalls.  The  topmost  course,  on  which  the  furnace  is  to  be 
built,  ought  to  consist  of  dressed  stones,  well  seasoned,  and  sandstones, 
if  possible.  The  joints  must  be  perfectly  tight.  In  some  instances  it  is 
desirable  to  make  provision  for  draining  off  the  surface-water  by 
arched  channels,  as  the  furnace-bottom  ought  to  be  absolutely  dry. 

If  the  furnace  is  intended  to  be  provided  with  hearth-plates,  like  tlie 
one  described,  those,  as  well  as  the  cast-iron  pillars,  are  to  be  put  in 
place  now.  Then  the  inside  of  the  hearth-plates  is  carried  up  of  sand- 
stone blocks  2  feet  wide  by  1  foot  thick,  leaving  sufficient  room  for  the 
tap-holes  and  an  open  space  at  the  dam-plate.  In  Eureka,  as  soon  as 
the  mason-work  has  progressed  to  7  inches  above  the  plates,  the  tuyeres 
are  placed  iu  position  and  walled  in  with  fire-brick  or  sandstone.  Three 
feet  above  the  dam-plate  the  arch  over  the  breast  is  started  and  the 
masonry  continued  to  a  level  with  the  top  of  the  jrillars.  Tlien  the 
flange  which  is  to  bear  the  upper  part  of  the  furnace  is  put  in  its  place 
and  well  bolted  to  thepillars.  The  flange  is  3  inches  thick.  The  part  of 
the  furnace  above  this  flange  may  consist  of  inferior  sandstone  or  even 
common  brick,  1  foot  or  18  inches  thick,  as  it  is  less  alfected  by  the  heat 
and  corrosive  action  of  the  ore.  About  6  inches  or  1  foot  above  the 
charging-floor  the  chimney  for  carrying  off  the  fames  is  started  and  con- 
tinued to  a  height  of  from  12  to  15  feet,  leaving  out  spaces  for  the  feed- 
holes  3  feet  wide  by  2J  feet  high  at  two  opposite  walls.  The  chimney 
ought  to  have  a  sufficient  opening — say  3  feet — at  the  top  to  prevent 
the  smoke  from  issuing  through  the  feed-holes  into  the  chargiag-room. 
The  use  of  sheet^iron  suiokestacks  is  objectionable,  as  they  always  get 
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red-hot  in  the  operation  of  hghting  up  and  blowing  ont  a  furnace,  and 
then  rapidly  yield  to  the  corroding  action  of  the  oxygen  of  the  air. 

To  keep  the  mason-work  from  spreading  it  is  braced  by  a  sufflcient 
number  of  wrought  or  cast  iron  uprights,  which  are  sustained  in  posi- 
tion by  wrongbt-iton  bands  passing  oyer  tiem.  The  latter  Bro  bolted 
together  The  first  bands  are  laid  round  the  furnace  about  i  feet  aboye 
the  dam-plate,  and  then  follow  one  another  in  spaces  1  foot  apart  ..At 
the  Richmond  and  Winnamuck  Company's  furnaces  the  upper  part  ot  the 
furnaces  is  bound  by  an  iron  shell.  ,    ^       ^  .-■        j. 

iJow,  the  foundation  is  coyered  with  sod,  made  farm  by  pounding,  to 
within  3  feet  below  the  upper  edge  ot  the  plates,  and  a  track  is  made 
for  the  slag-trucka  After  having  connected  the  tuyeres  with  the  water- 
tank  by  wronght-iron  pipes  of  convenient  size,  ('J  or  IJ  inches,)  the 
■work  of  seasoning  commences.  A  fire  of  billet-wood  is  kept  slowly  and 
steadUy  .increasing  in  the  furnace  for  about  two  weeks.  During  that 
time  the  bolts  ought  to  be  loosened  t«  prevent  the  stones  or  bricks  from 
being  cracked  by  the  escaping  moisture.  As  soon  as  the  furnace- wals 
get  warm  outside  and  no  more  moisture  is  perceptible  in  the  joints,  the 
furnace  is  ready  for  use.  The  fire  is  withdrawn  and  the  furnace  cooled 
down  enough  to  allow  a  man  to  work  inside.  The  bottom-stone,  pre- 
viously pnt  in,  is  now  provided  with  a  thin  coating  of  clay  or  brasque, 
(a  composition  of  powdered  ohanjoal  and  clay  in  yarymg  proportions,) 
which  is  rammed  in  with  a  wooden  stamper,  after  wetting  itunlllitjast 
coheres  in  lumps.  The  dam  is  made  in  the  same  manner,  but  ot  very, 
good  fire  clay,  and  taking  care  to  make  it  extremely  hard.  It  has  a 
steep  pitch  toward  the  bottom.  The  tap-hole  Is  made  by  pounding  clay 
into  the  spacelettfortbatpurposeandtumingapointedsliek  on  the 
outside  round  a  central  axis,  thus  circumscribing  a  cone.  The  tap-hole 
may  be  in  the  front  plate,  which  is  best,  or  in  a  side  of  the  furnace. 
Generally  a  large  furnace  has  two  tap-holes  on  opposite  sides,  and  at 
right  angles  with  the  front  plates.  One  tap-hole  is  at  the  deepest  point 
ot° the  bottom,  the  other  one  a  few  inches  above  it.  Thus  the  metal 
may  be  tapped  high  or  drawn  off  entirely,  according  to  the  circum- 
stances. Mr.  Arent.?,  of  the  Eureka  Consolidated  works,  recently  made 
an  attempt  to  do  away  with  the  inconvenient  mode  of  tapping  hitherto 
in  use,  and  his  eflbrts  have  been  crowned  with  such  success  that  there 
is  not  a  single  furnace  in  Eureka  without  this  peculiar  contrivance, 
termedthe"siphon-t8p»or"automatictap.''  Itconsistsotasheetirouoyl- 
indrical  shell,  which  is  bolted  on  to  one  of  the  cast-iron  phites,  in  which 
formerly  one  of  the  tap-holes  would  have  beep  located,  and  6  inches 
below  the  top  of  the  plate.  Through  a  hole  in  the  side  of  this  shell 
towari  the  furnace  passes  a  3-inch  wronght-iron  pipe  into  another  hole 
in  the  furnace-plate,  and  obhquely  down  to  the  lowest  part  of  the  hearth 
inside.  The  highest  point  of  the  pipe  lies  in  the  middle  of  the  Bbell,  and 
a  foot  or  mote  below  its  upper  rim.  This  cylinder  is  rammed  full  ot  fire- 
clay, the  pipe  being  meanwhile  closed  by  a  plug.  A  basin,  18  inches  m 
dmraeter,  is  then  cSt  out  and  the  plug  withdrawn.  The  nm  ot  the  basin 
is  on  a  level  about  1  inch  lower  than  the  lowest  level  of  the  matte- 
spout,  which  is  from  3  to  4  inches  below  the  level  of  the  slag-spout,  so 
that  the  two  can  be  drawn  off  separately.  During  the  running  of  the 
furnace  the  lead  stands  always  as  high  in  this  basin  as  in  the  orueible 
inside  of  the  fhrnacc.  It  is  proved  by  the  actnul  working  results,  since 
this  improvement  was  introduced,  that — 

1.  The  furnace  nilis  mor«  regularly  than  before. 

2.  The  lead  ohtaiaed  is  purer. 

3.  "  Bows"  are  prevented. 
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4.  The  work  of  the  smelters  is  lightened. 

These  results  agree  entirely  wltli  the  theories  bearincr  on  the  Rubjeet, 
and  I  shall  show  that  a  fifth  beneficial  result  might  be  added,  namely, 
saving  of  fuel.  -  7  j  i 

When  the  usual  method  of  tapping  a  lead-furnace  is  followed  the 
blast  IS  stopped  and  the  tap-hole  in  the  bottom  of  the  crucible  is  opened, 
(sometimes  with  great  difficulty,  when  metal  has  cooled  in  it  at  a 
former  tappmg.)  The  lead,  matte,  and  slag  ma  out  into  the  kettle,  the 
hole  IS  stopped  again  with  clay,  or  a  mixture  of  clay  and  coal-dust, 
called  "stilbbe"  or  "  brasque,"  and  the  blast  ia  tamed  on  and  smelting 
resumed.  With  the  cleaningof  the  crucible,  building  up  of  fore-hearth, 
&c.,  this  part  of  the  smelting  often  takes  considerable  time,  and  the 
temperature  in  the  furnace  is  reduced,  so  that  much  fuel  is  burned  to 
make  up  the  lost  heat.  Irregalarities  in  therunningof  thefurnaceare' 
frequently  directly  traceable  to  this  cause;  and  the  first  commencement 
of  the  fbrmation  of  "sows"  occurs  also  in  nearly  all  cases  during  the 
stoppages,  when  the  small  doughy  masses  of  reduced  metallic  iron  have 
an  opportunity  to  stick  to  the  bottom  of  the  crucible,  which  is  no  longer 
protected  by  a  liquid  mass.  It  is  well  known  to  every  metallurgist  that 
whenever  the  foundation  ia  laid  for  a  "  sow  "  it  is  extremely  difficult  to 
prevent  its  rapid  growth ;  and  even  if  the  larger  parts  ate  broken  or 
chiseled  out  at  every  tapping  the  iron  will  continually  eain  on  the 
smelter.  ° 

.  By  the  employment  of  the  automatic  tap  the  first  formation  of  "sows" 
IS  evidently  prevented.  Even  if  there  be  much  iron  from  the  charge 
reduced  to  the  metallic  state,  the  lumps  will  not  come  in  contact  with 
the  bottom,  but  will  always  swim  on  the  lead-bath.  Being  here  ex- 
posed to  the  oxidizing  influence  of  the  blast  they  will  be  carried  into 
the  slag. 

Furthermore,  this  arrangement  for  tapping  carries  the  molten  lead 
out  from  the  bottom  of  t.he  blast-furnace  as  last  as  the  metal  is  reduced 
mside.  At  the  same  time  the  lead  smelted  from  the  charge  above 
remains  in  the  crucible  long  enough  to.  give  the  molten  ingredients 
the  required  time  to  re-act  upon  each  other  and  separate  according  to 
specific  gravity. 

The  lead  obtained  must  be  i)urer,  because  it  is  taken  from  the  bottom 
ot  the  crucible,  where  the  purest  (heaviest)  metal  gathers,  and  because 
the  foreign  (lighter)  metals,  as  iron,  zinc,  &c.,  are  kept  longer  under  the 
influence  of  the  blast,  and  thus  are  mostly  oxidized  and  slagged.  The 
work  of  the  smelters  is,  of  course,  considerably  lightened,  because,  in 
addition  to  the  tapping,  the  hard  work  of  removing  "sows,"  loosening 
the  charge  in  the  crucible  after  tapping,  &c.,  is  dispensed  with. 

it  seems  to  me  that  the  invention  is  one  of  the  first  importance  for 

wu*"    copper  smelting.    For  copper-matte  the  pipe  must  be  of  clay. 

When  a  furnace  is  blown  out  the  last  of  the  lead  is  of  course  drawn 
ott  through  the  lowest  tap-hole  into  a  basin  of  40  inches  diameter  and  18 
inches  depth,  at  the  side  of  the  furnace  opposite  the  automatic  tap,  in 
the  same  manner  as  this  has  always  been  done.  , 

As  soon  as  the  bottom  ia  made  the  breast  must  be  put  in.  About  0 
inches  above  the  frout  plat«  astraight  arch,  called  the  "  bridge"  is  started 
offire-bncks.  In  accordance  with  the  thickness  of  the  breast  desired, 
they  are  laid  lengthwise  or  edgewise.  At  Eureka  the  breast  is  made 
9  inches  thick,  although  4  inches  would  be  sufficient.  A  fire  is  now 
started  in  the  hearth,  siphon-tap,  and  lead-well  to  dry  them.  In  the 
hearth  the  fire  is  continued  till  it  gets  red-hot.  This  is  done  by  flllin"' 
the  hearth  with  lump^ioal  and  kindHng  it.    After  it  is  all  burned  down 
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the  ashes  are  withdrawn  a,n(l  a  fresh  fire  is  started.     These  operations 
are  coutinned  till  the  desired  end  is  accomplished,  which  generally  takes 

Ores  —The  majority  of  smelting  ores  with  which  the  smelters  of  Utah 
andNevada  have  to  deal  are  galena  and  the  carbonates,  sulpho-carbon- 
ates.  and  autimoriiates  of  lead. 

According  to  the  quantity  and  quality  of  the  gangue  we  may  classiiy 
them  as —  .         ,.     ,     ,     ■  ■       ^  ■ 

1.  Ores  containing  all  the  slag-formmg  ingredients  (oxide  of  iron, 
silica,  lime)  in  the  proper  proportions,  or  neutral  ores,  (Eureka  Consoli- 
dated Company's  mines.) 

2  Basic  ores,  with  lime  and  oxide  of  iron  or  manganese,  and  no  silica, 
or  not  in  sufficient  quantities,  (White  Pine,  East  Oaiion,  American' 
Fork,  Cottonwood,  Eureka,  Nevada.) 

3.  A(nd  or  hard  ores,  with  silica  and  clay  prevailmg,  (Bingham  Oauon, 
Stockton,  Tintic?  Humboldt!) 

Provided  the  slag-forming  ingredients  alone  be  present,  galena-ores, 
when  passed  throngh  a  blast-furnace,  do  not  yield  metallic  lead  at  once, 
but  a  mixture  of  metallic  lead  with  sulphuret  of  lead,  {lead-regulus, 
matte )  and  other  sulphurets,if  such  be  present^an  article  that  finds  no 
market.  In  order  to  produce  metallic  lead  galenas  may  be  smelted  with 
an  addition  of  metallic  iron,  (5  per  cent,  or  more,  according  to  circum- 
stances,) or  after  roasting. 

In  the  first  case  the  iron  unites  with  the  sulphur  of  the  galena  to  a 
sulphnret  of  iron,  called  iron-matte,  and  metallic  lead  is  set  free.  This 
re-action  is,  however,  not  complete,  as  a  considerable  quantity  of  sul- 
phuret  of  lead,  and  with  it  silver,  is  retained  by  the  iron-matte,  necessi- 
tating another  roasting  and  smelting  operation.  The  iron-matte  bemg 
lighter  than  the  lead,  floats  on  the  top  of  the  latter,  and  thus  can  be 
easily  separated  from  it  after  cooling.  , .    ^     „     - 

The  combined  roasting  and  smelting  process  is  preferable  to  the  tron- 
reduction  process.  The  galena  is  first  roasted  in  heaps,  stalls,  or  rever- 
beratory  furnaces.  Roasting  in  heaps  and  stalls  is  cheaper,  as  the  ore 
may  be  used  in  lumps,  and  no  expensive  apparatus  is  required;  bnt  it 
is  more  tedious  and  incomplete,  and  only  suited  for  galenas  containing 
a  large  percentage  of  sulphurets  of  iron  or  copper.  The  latter  prevent 
the  ore  from  smelting  together  and  so  stopping  the  roasting  process,  and 
their  sulphur  furnishes  the  necessary  fuel. 

The  roasting  in  reverberatories  is  by  all  means  the  best  preparation 
of  galena-ores  for  smelting.  In  this  country  it  is  generally  done  in  small 
Mexican  funiaces,  called  galemadors,  (a  corruption  of  "  galenadores,")  of 
theshape  given  in  Kiistel's  "Bevada  and  California  Processes."  Afterthe 
roasting  operation  is  finished  the  heat  is  so  increased  that  the  ore  is 
converted  into  a  slag,  principally  silicate  of  lea^,  which  is  drawn 
out  of  the  flimace,  cooled,  and  broken  up  into  large  pieces,  of  convenient 
size.  The  agglomerated  ore  is  then  passed  throngh  the  blast-furnace, 
with  the  proper  quantity  effluxes,  (Cerro  Gordo,  California ;  Big  Cotton- 
wood, Corinne.)  The  quantity  agglomerated  is  10  tons  m  twenty-tour 
hours,  at  a  cost  of  about  $4  per  ton. 

Before  smelting,  the  ores  ought  to  be  reduced  to  the  proper  size. 
Some  of  the  Eureka  ores,  yielding  a  very  basic  slag,  may  be  thrown  into 
the  furnace  in  any  size  without  disturbing  the  smelting  operations, 
(Richmond  Company's  ore.)  But  siliceous  and  calcareous  ores  ought  to 
be  reduced  to  pea^size  in  a  battery.  Unless  this  is  done  no  furnace  can 
Toe  run  without  sledge  and  bar. 

Ores  carrying  much oxideofiron^like  the  White  Pine  ores,  ought  to 
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.  be  agglomerated  in  conj  auction  with  quartz  iu  a  reverberatory  fuFiiaee. 
Hereby  the  oxide  of  iron  is  slagged,  and  caiiDot  be  so  easily  reduced  to 
metallic  iron  by  subsequent  smelting  in  a  blast-furnace.  Metallic  iron, 
not  finding  heat  enongli  in  a  lead-furnace  to  keep  it  sufficiently  fluid  to 
run  out  with  the  slag,  congeals  in  the  hearth,  and  forms  what  smelters 
term  "bows,"  "hears,"  "horses,"  or  "salamanders."      » 

Very  fine  ores  ought  to  be  agglutinated  by  milk  of  lime,  or  agglom- 
erated iu  a  reverberatory,  as  they  either  escape  from  the  top  of  the  fur 
ua«e  or  roll  through  the  charge  and  arrive  raw  before  the  tuyeres,  thereby 
forming  nozzles  and  deranging  the  furnace. 

The  Uureka  ores  are  principally  bog-ores,  with  argentiferous  and 
auriferous  carbonates  of  lead  interspersed.  The  iron-ore  is  chiefly  in  the 
shape  ofhydrated  oxide  of  iron;  but  streaks  of  pittizite,  arseniate.  and 
sulphate  of  iron  are  frequent,  and  phosphates  of  iron  probably  oiicur, 
although  they  have  not  yet  been  observed.  Tlie  principal  lead-ores  are 
cerussite,  mimetite,  and  galena,  in  pockets.  But  wultenite  (molybdate 
of  lead)  has  been  found  very  frequently  iu  cavities,  beautifully  crystal- 
lized. Owing  to  the  preseuce  of  arsenic  and  snlphur  in  these  ores  no 
reduction  of  metallic  iron  need  be  feared,  as  this  metal  is  carried  off  in 
the  shape  of  a  mixed  sulphuret  and  arsoniui'et  of  iron,  termed  "matte" 
or  "  speisa,"  a  very  fusible  compound. 

The  i>ercentage  of  gold  in  these  ores  decreases  with  the  rise  in  the 
percentage  of  lead.  The  reverse  (Euby  Hill  ores)  is  the  case  with  the 
silver.  There  are,  however,  zones  of  lead-ore,  which  do  not  carry  gold  at 
all,  and  only  about  30  ounces  of  silver  per  ton,  (BuUwhacker  mine.) 
The  average  contents  in  lead  of  the  ores  delivered  at  the  smelting- 
works  of  Eureka  are  probably  about  25  per  cent.,  value  of  gold  and  silver 
varying.  Formerly  even  ores  with  only  6  and  8  per  cent,  of  lead  were 
smelted  in  one  establishment,  along  with  dry  ores.  The  resulting  lead 
was  very  rich,  sometimes  running  up  as  high  as  $1,500  in  gold  and  sil- 
ver, hut  the  matte  was  also  rich,  assaying  about  $70  in  gold  and  silver. 
As  matte  requires  additional  expensive  operations  to  extract  the  useful 
metals  from  it,  it  is,  at  present,  better  to  make  it  as  poor  as  possible 
and  throw  it  over  the  dump.  To  do  this  we  have  to  observe  the  metal- 
lurgical principle^the  more  lead  in  the  charge  the  less  of  the  uoble 
metals  will  go  into  the  byproducts. 

In  the  front  rank  of  the  works  at  Eureka,  Nevada,  are  those  of  the 
Eureka  Consolidated  Company,  at  the  north  end  of  the  town.  This 
company  have  five  furnaces,  ofa  capacity  of  150  tons  of  ore  perday. 
The  motive-power  for  four  Stnrtevant  blowers,  No.  8,  an  8-by-lO  Blake's 
omsher,  and  a  6-inch  pump,  is  furnished  by  a  40  horse-power  engine, 
with  two  boilers,  one  being  always  in  reserve  in  case  of  repairs. 

Furnace  No.  1,  having  five  tuyeres  of  2J  inches  nozzle,  was  built  after 
the  pattern  of  the  Oreana  furnaces,  similar  to  a  north-of-E'ngland  slag- 
hearth.  Its  present  dimensions  are  2J  by  3  feet  iu  the  hearth,  and  2  by 
4  feet  at  the  top,  with  a  height  of  12  leet  from  the  center  of  the  tuyeres 
to  the  feed-bole.    Capacity,  21  tons  of  ore  per  day. 

Furnace  No.  2,  with  three  tuyeres  of  3  inches  nozzle,  is  of  the  same 
pattern  and  capacity. 

Furnace  No.  3  is  six-sided,  with  five  tuyeres  of  2^  inches  nozzle,  and 
otherwise  of  the  same  dimensions  as  the  last,  except  as  to  height,  which 
is  10  feet.    Capacity,  23  tons. 

These  three  furnaces  derive  tlieir  blast  from  two  blowers. 

Furnaces  Nos.  4  and  5  are  octagonal,  and  have  ten  tuyeres  each,  four 
on  each  side,  adjoining  the  breast,  and  two  at  the  back.  Each  furnace 
has  a  blower  of  its  own.    Dimensions,  3  by  4J  feet  in  the  hearth,  OJ 
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feet  at  the  top,  10  feel  high.  Capacity,  from  3»  to  40  tons  pet  dij.  The 
Mowers  are  raa  at  a  speed  of  2,100  revolutions  per  minute,  and  yield 
air  of  a  pressure  of  1  inch  mercury.  The  coohng-water  passes  from  the 
tank  through  a  3-ineh  snpply-pipc,  and  thence  through  J-inoh  pipes,  en- 
tering the  tuyeres  from  below.  The  wastewater  passes  out  at  the  lop 
of  the  tuyeres  into  funnels  connected  with  a  3-iiieh  waste-pipe.  Ihe 
latter  leaSs  to  a  large  collecting-tank  outside  of  the  bui  dmg,  whence 
the  water,  after  cooling,  is  pnniped  back  into  the  supply-tank.  Owmg 
to  the  iniiiMjuacy  of  the  supply-pipe,  and  the  temporary  insnflleiency 
of  water,  only  four  fnrnaccs  can  be  run  at  a  time.  As  the  water  is  lerj 
muddy,  the  iSstriron  tuyeres  are  very  rapidly  destroyed,  on  account  ol 
theaccnmnlation  of  sediment  inside.  It  is  therefore  contemplated  to 
use  only  wronght-iron  tuyeres,  which,  though  costing  nearly  twice  as 
much  as  cast  iron,  last  much  longer.  , ,        ,    .^u  a 

The  noazles,  connected  by  lejither  hose,  (wind-bags,)  with  omTespoud- 
ing  reducers  in  the  main  indoction-pipc,  are  4  inches  diameter  at  the 
outer  end,  tapering  down  to  2J  inches  towards  the  month.  They  arc 
pushed  tightly  into  the  tuyeres,  to  prevent  the  escape  of  wind.  At  the 
iuter  end  or  dhow  a  11-inch  projection  is  attached  to  the  central  alls 
of  the  nozzle.  This  contains  the  eyehole,  which  is  closed  with  a  wooden 
plug.    The  latter  is  i-emoved  occasionally,  to  insliect  the  condition  ot 

""lolunsteate  the  manipulations  at  a  toruace,  I  will  describe  them  from 
the  commencement  of  a  campaign,  viz,  from  the  blowing-m. 

The  hearth  and  furnace  having  been  dried  m  the  manner  described 
above,  the  furnace  is  gradually  fllled  up  to  the  throat  with  coal,  care 
being  taken  to  keep  It  blazing.  The  fore-bearth  and  the  aP«tf»r«s  o' 
the  uiveres  are  left  open  daring  this  operation,  to  facilitate  the  draught. 
The  iilling  up  takes  from  four  to  Ave  hours  in  a  large  furnace  like  Nos. 
1  and  S  As  soon  as  the  coal  at  the  throat  has  reached  a  dark-red 
beat,  the  blowing-in  proper  commences.  Previous  to  putting  on  the 
blast,  however,  the  front  is  put  in ;  that  is,  the  space  »  "mlM  «ie  J'n'jse 
a  is  closed  up  iitb  bricks  of  stiff  clay,  rammed  m  tightly,  and  reachmg 
a  few  inches  below  the  dam-plate.  Then  the  fore-beartb  is  also  covered 
with  clay,  pounded  down  tightly.  All  the  tuyeres,  escept  the  four 
nearest  the  front  are  closed  with  clay  stoppers ;  their  respective  wind- 
bags  are  tied  up  with  strings,  to  prevent  the  escape  ot  wind  The 
nolzles  of  the  four  tuyeres  named  are  now  placed  in  position,  and  the 
blast  is  allowed  to  blow  with  full  force  for  three-quarleis  of  an  honr,  a 
long  flame  issuing  all  the  time  from  the  pipe  of  the  sipbon-tap.  When 
tSatS  is  red-hot,  the  blast  is  shut  oft  by  a  cut-off  in  the  m«m  We. 
The  clay  balls  are  now  removed  from  the  closed  tuyeres,  and  all  the 
nozzles  ire  put  into  the  tuyeres.  The  blast  is  turned  »"  fS™.  ^""i  «J» 
charging  commences.  About  three  tons  or  more  of  lead  are  put  into 
the  ftanace  through  the  feed-holes,  in  the  proportion  of  two  scoops  (» 
1 2  bushels)  of  coal  to  250  or  300  piunds  of  lead.  This  is  done  to  heat 
the  hearth  properly,  and  prevent  the  accretion  of  slag  or  cinders,  which 
Sight-  seriously  intiiere  with  the  good  working  of  the  furnace.  About 
260  bushels  of  coal  are  used  in  all  the  foregomg  procoedmgs.  After  all 
the  lead  is  melted  down,  the  feeding  of  the  ore  commences.  First,  six 
sraops(1.2  bnsh6Ui=18  lbs.  each)  of  coal,  are  scattered  over  the  furnace, 
Sfrom  each  feed-hole;  on  the  top.  of  this,  but  close  to  the  wal  s, 
eighteen  shovels  ot  fine  ore  (15  lbs.  each)  nine  through  each  feed-hole, 
lud  four  shovels  (17  lbs.  each)  of  8l«g=25  per  cent,  of  the  weight  of  ore. 
Thii!  makes  1  pound  of  coal  to  2.5  pounds  of  ore,  or  3.1  pounds  of  smelt- 
ing- mixture. 
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Ever?  charge  is  marked  by  moving  a  peg  on  a  tiilly-board  for  the 
convenience  of  the  superintendent. 

As  soon  as  tlie  lead  has  entered  the  pipe  of  the  siphon-tap  below 
which  may  be  observed  by  the  disappearance  of  the  flame  emanatiuff 
*roin  It  up  to  tliat  time,  the  basin-  is  covered  with  live  coal  and  kept  so 
all  the  tune.  Simnltaneously  the  clay  is  removed  from  the  fore-hearth 
About  two  hours  after  the  first  charge,  the  slag,  entering  from  below 
the  breast,  rises  in  the  fore-hearth  to  the  level  of  the  slag-spout  viz 
3  inches  below  the  top  of  the  dam-plate.  A  cast-iron  ifet  of  conicai 
shape,  26  inches  deep,  X5  inches  upper,  6  inches  lower  diameter,  is  now 
placed  under  the  slag-spout  by  means  of  a  truck,  and  the  exit  of  the 
Blag  IS  urged  by  detaching  the  crust  along  the  dam.  For  the  first  half 
hour  the  slag  is  somewhat  stiff,  and  only  red-hot,  from  impurities,  and 
from  the  fact  that  the  furnace  has  not  attained  the  proper  temperature- 
but  in  the  course  of  time  it  increases  in  fluidity  and  incandescence' 
Ibe  comers  of  the  fore-hearth  have  to  be  frequently  cleared  from  hard 
accretions,  to  prevent  tbem  from  growing.  After  the  lapse  of  a  few 
hours  the  blast  is  shut  off  and  the  front  removed  by  means  of  a  sledge 
and  bar,  m  order  to  clear  the  hearth  and  tuyeres  from  adhering  cindei-s 
If  there  be  a  hard  crust  on  top  it  has  to  be  broken  up  and  pushed  out 
ot  the  hearth.  During  the  stoppage  the  tuyeres  are  closed  up  to  pro- 
tect the  workmen  from  the  escaping  carbonicoxide  gas,  and  to  economize 
tne  heat  m  the  furnace.  No  new  charge  is  introduced  during  this  time 
As  soon  as  the  hearth  is  clear,  lump-eoaJ  to  the  amount  of  about  two 
bushels  IS  thrown  over  the  fore-hearth,  and  a  new  front  is  made  The 
latter  has  to  enter  into  the  slag;  if  this  is  not  observed,  the  blast  will 
come  through,  not  only  exposing  the  fumaeemen  to  lead-fumes,  but  at 
the  same  time  chilling  the  fore-hearth.  The  frent  must  be  made  of 
plastic  clay;  lean  clay  does  not  answer.  After  having  closed  the  front 
the  nozzles  are  adjusted  and  the  blast  is  turned  on  again.  Hitherto  the 
furnace  has  been  running  with  a  blaze  at  the  top,  indicating  too  high  a 
temperature  in  its  upper  portions,  which  gives  rise  to  great  loss  of  lead 
by  volatilization,  and  also  injures  the  feeder's  health.  If  the  sla<f  is 
gaining  in  fluidity,  and  the  tuyeres  remain  perfectly  bright,  not  even 
showing  the  least  black  ring,  two  shovels  of  slag  may  be  replaced  bv 
two  shovels  of  ore,  but  this  must  be  done  with  the  utmost  caution,  and 
at  intervals  of  fiom  four  to  six  hours.  At  last  a  point  will  be  attained 
when  the  blaze  at  the  top  disappears  and  the  throat  gets  perfectly  dark 
discharging  only  black  smoke.  The  normal  charge  has  now  been  reached 
In  twenty-four  hours  180  charges  of  smelting-mixtare  are  run  through 
with  1 260  bushels  of  coal.  The  normal  charge  for  fine  carbonate-ore  is 
thirty-four  shovels  of  ore  and  two  of  slag,  corresponding  to  46  tons  of 
ore  in  twenty-four  hours ;  for  coarse  ore  it  is  26  shovels  of  ore  and  2  of 
slag,  corresponding  to  35  tons  per  twenty-four  hours.  When  the  fur- 
nace has  been  in  operation  for  a  week,  it  will  even  take  more  than  this 
for  a  time,  probably  because  it  has  then  assumed  the  most  favorable 
shape  tor  smelting. 

The  fumaeemen  have  to  watch  evervthing  about  the  furnace  verv 
attentively  in  order  to  be  always  ready  to  applv  the  proper  remedies. 
Ihe  slag  has  to  ruu  almost  constantly  while  the  blast  Is  on.  As  soon  as 
It  becomes  smeary  and  sticky,  and  emits  a  spray  of  sparks,  which  rise 
in  parabolic  curves,  the  matte  spout  is  opened  and  the  matte  run  into  a 
cast  iron  pot,  lined  with  clay.  It  is  of  smaller  dimensions  than  the 
slag  pot.  Care  must  be  taken  to  keep  wet  or  even  cold  tools  away  from 
matte  or  metal  to  avoid  explosion.  When  the  matte  ceaseii,  and  in  its 
stead  slag  begins  to  flow,  the  matte-spout  is  closed  qgaiu   with  a  clay 
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Stopper.  The  matte-spoufc  is  3  inches  lower  than  the  slag-spout,  and 
inclined  a  little  towards  tbe  outside,  while  the  latter  lies  liori/,outal. 
Thus  it  is  possible  to  keep  slag  and  matte  separate,  * 

Meanwhile  the  siphon-tap  requires. some  attention.  The  pipe  must 
be  kept  clear  from  accretions  by  pressing  a  red-hot  bar  through  it  from 
time  to  time,  because  it  is  very  difficult  to  open  it  again  after  it  is  once 
closed  up.  The  basin  is  kept  nearly  full,  and  the  lead  is  ladled  out  as 
i't  accumulates.  The  lead-molds,  which  are  in  bar-shape,  hold  about 
120  pounds  each.  From  every  fifth  bar  a  sample  is  taken  by  means  of 
an  iron  spoon.  The  samples  from  all  the  furnaces  obtained  during  a 
certain  time  (usually  twenty-four  hours)  are  melted  together  to  obtain 
the  average  sample. 

The  tuyeres  must  be  kept  clear  by  introducing  a  bar  from  time  to 
time  to  detach  obstructions.  If  there  should  be  any  sign  of  darkening, 
the  charge  must  be  decreased  by  two  shovels,  and  the  result  waited  for. 
If  the  charge  be  still  too  heavy,  another  decrease  of  two  shovels  is 
ordered,until  the  tuyeres  resume  their  normal  condition.  If  they  sbonld 
at  any  time  get  long  black  nozzles,  the  blast  must  be  stopped  and  the 
hearth  cleared  out  immediately.  The  reason  of  this  occurrence  may  be 
an  overcharge,  or  a  preponderance  of  sUica  in  the  charge,  i.  e.,  a  faulty 
mixture.  If  under  normal  charges  ore  arrives  raw  before  the  tuyeres 
and  the  blaze  bursts  out  at  the  top,  an  irregular  sinking  of  the  charges 
or  their  detention  on  wall-accretions  is  indicated.  These  have  to  be 
removed.  To  do  this  the  charge  is  allowed  to  descend  half  way  in  the 
shaft  of  the  furnace,  and  only  wood  is  applied  as  a  fuel.  By  its  blaze 
the  wall-accretions  are  partly  melted  down.  Tbe  balance  is  removed 
with  chisel-pointed  bars,  worked  through  the  feed-hole.  During  this 
operation  the  blast  is,  of  course,  shut  off.  Then  the  furnace  is  filled  up 
again  with  coal,  and  the  smelting  proceeds  as  usual.  Under  ordinary 
circumstances  the  hearth  is  cleaned  once  in  eight  hoars. 

If  wall-accretions  have  increased  to  Bach  an  extent  that  they  cannot 
be  removed  without  the  greatest  difficulty ;  if  the  charges  descend  irreg- 
ularly, in  spite  of  being  decreased ;  and  if  the  furnace-walls  show 
unmistakable  signs  of  destruction,  it  is  advisable  to  blow  out  the  fur- 
nace. The  charge  is  allowed  to  go  down  to  the  tuyeres,  the  furnace 
emitting  thick  lead-fumes  and  a  blaze.  As  soon  as  the  charge  has 
arrived  at  the  tuyeres,  the  blast  is  shut  off,  and  all  the  loose  masses  are 
drawn  out  of  tlie  furnace.  Then  the  tap-hole  is  opened  with  a  sharp- 
pointed  bar,  and  the  liquid  contents  of  the  furnace  are  discharged  into 
the  lead-well  or  basin,  which  has  been  previously  heated.  The  con- 
gealed matter  remaming  in  the  furnace,  consisting  of  slag  ore,  etc.,  is 
detached  with  bar  and  sledge.  The  breast  is  only  removed  when  need- 
ing repairs.  After  cooling,  which  usually  takes  thirty-six  hoursj  the 
furnace  is  freed  from  wall-accretions,  and  the  injured  places  are  repaired. 
The  hearth  and  boshes  are  relined  with  English  fire-bricks,  and  a  hew 
dam  and  bottom  are  tamped  in.  In  the  siphon-tap  only  the  basin  needs 
repah'ing.  The  inside  of  the  tuyeres  must  be  cleared  from  sediment 
before  they  are  ready  for  service  again.  A  fiirnace,  if  badly  burned  out, 
can  be  in  running  order  within  a  week's  time. 

Furnace  No.  5  was  light«d  up  for  the  first  time  on  May  31,  1871,  and 
made  three  runs  of  respectively  twenty-sis,  forty-five,  and  fifty  days, 
together  one  hundred  and  twenty-one  days,  without  ever  being  repaii-ed. 
It  was  only  blown  out  in  consequence  of  repairs  not  connected  with  the 
furnace. 

In  the  three  small  furnaces  tbe  proportion  of  coal  to  coarse  ore  is  as 
1 :  3.75 ;  to  fine  ore  as  1 :  4.6  by  weight.   The  quantity  of  ore  run  through 
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in  twenty-four  liours  is,  for  coarse  ore,  20  tons,  for  fine,  20  tons,  with 
an  average  consumption  of  33  bushels  of  coal  per  ton  of  ore.  The  four 
furnaces  constantly  in  use  smelted  in  the  fall  of  187X  115  tons  of  ore 
per  day,  yielding  from  14  to  24-  tons  of  lead.  They  consumed  on  an 
avera,ge  4,000  bushels  of  coal.  The  ore  assayed  on  an  average  $27  in 
silver,  and  $35  in  gold.  The  lead-assays  have  been  discontinued  as 
being  unimportant.  Daily  120  tons  of  ore  were  delivered  by  teams  from 
the  company's  mines. 

The  ore  is  dumped  in  front  of  the  feeding- floor.  The  coarse  pieces 
are  picked  out  and  run  through  the  crusher,  wliile  the  fine  ore  is  wheeled 
directly  to  the  furnaces.  Generally  charges  of  coarse  and  fine  ore  are 
given  alternately ;  only  when  the  furnace  is  deranged  the  latter  are 
given  ill  preference. 

The  charcoal  is  piled  up  in  the  open  air  in  a  place  elevated  some  dis- 
tance above  the  roof  of  the  feeding-floor.  Trestle-works  with  ear -tracks 
connect  the  latter  with  tbe  former.  Every  furnace  has  a  compartment 
of  its  own  for  the  coal.  It  is  conveyed  from  the  pile  in  cars  holding  20 
bushels,  and  dumped  into  chutes  leading  to  the  bins.  There  is  always  a 
thirty  days'  supply,  viz,  120,000  bushels,  kept  on  hand.  The  dross  and 
waste  of  the  coal  is  about  10  per  cent. 

The  laboring  time  at  a  furnace  is  divided  into  three  shifts  of  eight 
hours.    The  crew  for  one  shift  consists — 

I.  At  a  large  furnace  (Nos.  4  and  5)  of  1  smelter  at  $4.50  per  day; 
2  helpers  at  $4  per  day ;  2  feeders  at  $4  per  day. 

II.  At  a  small  furnace,  of  1  smelter,  1  helper,  1  feeder. 

Two  foremen,  at  $6  per  day,  have  the  immediate  8uper\'ision  of  the 
furnace-hands.  They  change  every  twelve  hours.  Two  machinists  at 
$5,  under  the  supervision  of  a  chief  engineer  at  $8,  take  care  of  the 
engine.  Besides,  thei^  is  a  blacksmith  and  outside  foreman,  and  a 
number  of  roustabouts  adequate  to  the  wants  of  a  large  establishment. 
At  the  head  there  is  a  metallurgist,  who  reports  to  the  general  superin- 
tendent. 

The  products  obtained  in  smelting  are : 

1.  Silv^-lead,  generally  called  base  bullion,  with  from  $250  to  $400  in 
gold  and  silver,  about  one-half  of  tbe  value  being  gold.  As  it  is  not 
advantageous  to  treat  it  any  further  on  the  spot,  It  is  sbipped  to  Newark, 
New  Jersey.  The  expenses  of  shipping  to  San  Francisco,  thence  by 
sailing-vessel  to  Newark,  and  the  cost  of  parting,  amount  to  $69  gold. 

There  were  produced  at  the  Eureka  Consolidated  Company's  works, 
during  the  time  from  January  1  to  October  1,1871, 3,000  tons  of  bullion 
from  17,000  tons  of  ore,  at  a  cost  of  about  $39  per  ton  of  ore,  all  told. 

2.  Matte,  or  rather  a  mixture  of  matte  and  speiss,  that  is,  sulpburets 
and  arseniarets  of  iron,  with  90  per  cent,  of  iron  and  from  $12  to  $15  in 
gold  and  silver.  It  is  thrown  over  the  dump  as  worthless  under  the 
present  circumstances.  Its  color  is  yellowish-white,  like  tbat  of  mar- 
casite,  with  a  blue  tint  at  the  surface ;  its  texture  is  radial ;  specific 
gravity  4.02.  It  is  produced  in  the  proportion  of  2  to  4  bullion.  Some- 
times this  proportion  is  larger. 

3.  Slag.  It  is  a  mixture  of  singulo  with  sub-silicates.  It  shows  oni,' 
traces  of  gold  and  silver  by  either  crucible  or  scoriflcation  assay,  aj?.. 
has  a  specific  gravity  of  3.6.  About  10  or  12  per  cent,  is  used  ov? 
again,  the  rest  is  thrown  over  the  dump. 

Its  composition  is  shown  by  the  following  analyses : 

I,  (thin.)        U,  <tMck.)  III. 

Si  Oa =  26.12  37.50  30.20 

FeO =52.80  50.70  50.60 
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[,  (thick.) 

III. 

8.00 

8.70 



3.01 

2.80 

7.30 

0.90  Mg  0 
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PbO -    =  ^-'W 

AI,0, -     -     =    5.80 

Ciio  .  ^    -------    -    =12.00 


I  and  II  are  a.iialyses  made  by  Arents  from  recent  elags ;  III  by  Kiis- 
tel  from  former  ones. 

Wall-accretions,  principally  snlpburets  of  lead  and  arsenic,  with  about 
$10  in  silver  and  traces  of  gold.  These  are  tbrown  over  the  damp. 
They  crystallize  in  small  cubes,  and  bave  metallic  luster  and  blue  color. 

Hearik-accretiom  a^ndfurncKe-serapings,  semi-fused  slags,  &c.,  are  like- 
wise throwu  away.  ,  .  j.        ,  j     x 

Bust,  assaying  about  the  same  as  the  ore,  is  a  mixtnre  ot  coal-dust 
with  the  finest  particles  of  ore.  Its  percentage  is  considerable,  but  can- 
not be  accurately  ascertained  without  attaching  dust-chambers  to  the 
furnaces.  It  would  be  well  for  a  large  company  like  the  Eureka  Con- 
solidated to  do  this. 

The  principal  loss,  however,  is  not  in  the  dust,  but  in  the  matte  and 
in  some  of  the  slag.  The  yield  of  precious  metals  is  93  per  cent,  of  the 
fire  assay  reduced  to  dry  ore. 

The  theory  of  this  emelting-process  is  easily  explained.  Under  the 
influence  of  heat  the  carbonates  first  lose  their  moisture  and  carbonic 
aeid.  The'  remaining  oxide  of  lead  unites  with  the  silica  present  to 
silicate  of  lead.  The  limestone  also  loses  its  carbonic  acid,  thereby 
becoming  a  base  which  has  a  stronger  afSnity  for  silica  than  oxide  of 
lead.  The  oxide  of  iron  is  reduced  to  protoxide  by  means  of  heat  and 
the  deducing  iwwer  of  carbonic  oxide  from  the  fuel.  The  consequence 
is  that  we  obtain  silicate  of  iron  and  lime,  and  oxide  of  lead,  which  yields 
to  the  reducing  action  of  carbonic  oxide,  and  forms  metallic  lead.  If 
thereisanexcessof  limestone  or  oxide  of  iron,  a  portion  of  protoxide  of 
iron,  being  a  weaker  base  than  lime,  will  remain  nncombined,  and  then 
will  be  reduced  to  metallic  iron.  Sulphuret  of  lead  in  contact  with 
oxide  of  lead  (according  to  the  formula  2  Pb  0+Pb  S=3  Pb+SO^) 
forms  metallic  lead,  while  sulphurous  aeid  is  disengaged.  In  the  presence 
of  oxides  of  iron  a  portion  of  the  latter  is  reduced  to  metallic  Iron,  which, 
in  its  turn,  decomposes  with  the  sulphuret  of  lead  to  sulphuret  of  iron 
and  metallic  lead.  These  re-actions  with  sulphur  and  iron  are  less  com- 
plete in  the  presence  of  silver  than  of  lead  alone,  owing  to  the  great 
afflnity  between  silver  and  sulphur,  which  causes  more  or  less  silver  to 
remain  iu  the  matte  or  iron  sulphuret,  though  the  greater  afHnity  of 
lead  for  silver  takes  the  most  of  the  latter  into  the  metallic  lead. 

Arseniates  of  lead  and  coal,  acting  upon  each  other  in  the  heat,  yield 
arseniuret  of  lead,  araenious  acid,  carbonic  acid,  and  metallic  lead.  The 
arseniuret  of  lead  is  again  decomposed  by  metallic  iron,  forming  an 
arseniuret  of  iron,  or  speiss  and  metallic  lead. 

The  next  important  works  at  Eureka  are  those  of  the  Richmond  Com- 
pany, lately  passed  into  English  hands,  at  the  southeastern  end  of  the 
town.  They  were  originally  erected  by  Messrs.  Ogden,  Dunne  &  Co.,  for 
the  purpose  of  doing  custom  work.  But  the  scarcity  of  real  lead-ores 
offered  for  sale  induced  these  gentlemen  to  abandon  this  scheme  and 
consolidate  with  the  owners  of  the  Eichmond,  a  very  valuable  mine 
adjoining  those  of  the  Eureka  Consoliilated  Company  on  Euby  Hill. 
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The  ores  resemble  in  their  character  those  of  the  latter  company,  being 
bog-ores,  ifttermixed  with  gold  and  silver  bearing  lead-ores.  On  an 
average  they  yield  by  fire-assay  $40  in  gold  and  silver,  and  produce,  -when 
mixed  witli  about  7  per  cent,  of  quartzose  silver  ore,  (millingore,)  a  bullion 
of  $250  per  ton,  which  is  shipped  to  San  Francisco  for  parting,  at  a  cost 
of  $35  per  ton.  At  present  the  company  have  a  circular  furnace  of  tbe 
Piltz  pattern,  witt  seven  2-inch  tuyeres,  mechanical  feeder,  and  siphon- 
tap,  running;  but  there  are  two  more  large  furnaces,  designed  by  Mr. 
Arentfi,  in  the  course  of  construction,  each  of  which  will  reduce  50  tons 
of  ore  per  day.  In  addition,  there  is  a  German  cupelling-furnace  of  ten 
feet  diameter,  a  softening  or  calciuing  furnace,  and  a  bullion-melting 
furnace,  which  are  out  of  use  at  present.  The  steam-engine  is  a  ver- 
tical one,  of  35  liorse-power,  with  one  boiler  only.  It  drives  a  No.  7 
Sturtevant  blower,  a  Blake's  10  by  12  inch  crusher,  a  Howland  crusher, 
and  a  Harrison  burr-stone  mill.  The  Blake's  crusher  is  intended  for 
breaking  up  the  coarsest  lumps  of  ore.  The  Howland  crusher  and  the 
Harrison  mill  are  only  used  for  sampling-purposes  and  grinding  sand- 
stone, clay,  &(!.  The  former  reduces  the  material  to  pea-size,  after  which 
it  goes  to  the  mill  to  be  ground  to  a  fine  pulp. 

The  arrangement  for  getting  coal  to  the  smelting-furnace  is  substan- 
tially the  same  as  that  at  the  Eureka  Consolidated  works.  There  is  a 
magnificent  ore-floor,  built  of  stone,  attached  to  the  works,  where  the 
winter  supply  of  ore  is  piled  up.  The  feeding-floor  is  spacious,  and 
contains  a  number  of  bins  to  keep  different  ores  separate. 

Lately  the  charge  was  as  follows : 
17  large  shovels  of  charcoal    -    -     -    -    =  !)0  pounds,  about  5  bushels. 

24  shovels  of  Brchmond  ore,  at  15  pounds =360  pounds. 

2  shovels  of  milling  ore,  at  12  pounds =24  pounds. 

3S4  pounds. 
2  shovels  of  slag,  at  17  pounds -     -     -     =    34  pounds. 

418  pounds. 

This  is  at  the  rate  of  1  pound  of  coal  to  4.6  pounds  of  smelting-mis- 
ture,  or  4.2  pounds  of  ore,  or  26  bushels  of  coal  to  1  ton  of  ore.  There 
are  passed  through  the  furnace  150  charges  in  twenty-four  hours,  equal 
to  a  capacity  of  28.S  tons  of  ore.  The  ore,  smelt«d  during  the  month  of 
October,  worked  $64  per  ton.  Enn,  from  three  to  four  weeks.  The 
proportion  of  matte  produced  along  with  the  bullion  is  about  the  same 
as  at  the  Eureka  Consolidated  works.  The  wall-accretions  are  more 
troublesome  than  in  the  former  works,  as  the  mechanical  feeder  prevents 
their  detachment.  The  slag  is  basic,  and  resembles  No.  1,  heretofore 
described. 

The  works  of  the  Phosnix  Company  do  not  present  any  new  feature. 
They  have  a  small  Easchette  furnace,  of  25  tons  capacity,  built  by 
Charles  Liebenau,  running,  and  another  one  in  the  course  of  constrac- 
tion.    The  company's  mines  are  in  three  difterent  ore^zones,  viz : 

1.  That  of  the  bog-ores,  {Jackson  mine,  mines  on  Euby  Hill.) 

2.  That  of  the  dry  or  milling  ores,  (mines  on  Adams  Hill,)  auriferous- 
silver  ores,  with  little  or  no  lead. 

3.  That  of  the  lead-ores,  {Bullwhacker  mine.)  The  latter  are  rich  in 
lead,  with  a  moderate  yield  in  silver,  and  no  gold. 

The  ores  of  the  variety  No.  1  are  very  basic  and  require  an  admixture 
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of  qnartzose  material  for  smelting.    This  is  accbmplisUed  by  adding  tlie 
ores  of  tlie  vaiieties  Nos.  2  and  3. 

The  bullion  yield  is  four  tons  per  day,  assaying  $210  in  silver  and  $40 
in  gold  per  ton.  There  is  no,  or  very  little,  matte  produced,  owing  to 
the  lack  of  sulphurets  in  the  ore.  Wall-accretion  8  do  not  occur.  The 
furnace  looks  perfectly  clean  after  blowing  out,  but  the  slag  is  of  a 
more  basic  character  than  No.  1  of  the  Eureka  Consolidated  Company's 
^vorks,  hence  the  walls  round  the  tuyeres  are  very  rapidly  destroyed. 
Eun,  21  days. 

Besides  these  establishments  there  are  a  great  many  smaller  ones  in 
Eureka  district,  which  run,  however,  only  at  intervals.        . 

In  White  Pine  district  the  first  impetus  to  a  perfect  smelting  mania 
was  given,  it  is  reported,  by  Colonel  Charles  S.  Bulkley.  Waiting 
in  vain  for  the  completion  of  the  White  Pine  Smelting- Works,  at  a  fixed 
date,  he  started  himself^  manufacture  a  lot  of  lead,  necessary  for  calk- 
ing the  pipes  of  the  Wliite  Pine  water-works.  For  this  purpose  he 
built  a  little  brick  furnace  with  a  grate  inside,  in  the  town  of  Hamilton, 
the  apparatus  being  about  as  high  as  a  German  elbow-furnace.  Then 
he  purchased  several  tons  of  good  gray  carbonates  from  the  Miser's 
I>ream  mine,  from  which  he  reduced  the  lead  by  throwing  it  into  the 
furnace,  alternating  with  dry  billet-wood.  The  lead  ran  into  a  bowl 
in  front  of  the  furnace.  The  simplicity  of  these  operations,  and  the 
bright  shine  of  the  lead-bars  produced,  which,  by  the  way,  assayed  $36 
in  silver  per  ton,  gave  rise  to  the  erection  of  an  almost  unlimited  num- 
ber of  furnaces.  "  Every  miner  his  own  smelter,"  was  the  word.  Mexi- 
cans erected  atmospheric  or  draught  furnaces,  which,  on  account  of 
their  small  cost,  were  soon  cojiied  by  the  miners,  and  Welshmen  built 
the  more  expensive  blast-furnaces.  But  a  collapse  was  soon  to  come. 
The  small  capacity  of  these  furnaces,  and  the  low  grade  of  the  lead  pro- 
duced, were  out  of  proportion  to  the  general  costhne.ss  of  the  neces- 
saries of  life.  Other  difficulties  were  associated  with  these  circumstances, 
and  rendered  smelting  impossible  for  people  of  small  means.  The  com- 
pletion of  the  Pacific  Bailroad  encouraged  other  parties  to  engage  in 
smelting.  The  first  one  was  a  San  Francisco  corporation,  (the  White 
Pine  Smelting  Company,)  who,  in  June,  1869,  built  works  at  an  expense 
of  $36,000,  with  a  view  of  depending  entirely  upon  custom-work.  As 
the  business  was  considered  to  be  very  profitable,  the  Alsop  Company 
and  private  individuals  offered  competition,  and  this  was  the  beginning 
of  the  end.  One  party  was  overbidding  the  other  in  the  purchase  of 
ores,  to  drive  their  opponents  out;  finally  they  had  exhausted  their 
resources  and  ceased  work.  Just  at  this  timq  another  capitalist  stepped 
in,  expending  large  sums  of  meney  for  new  works.  Before  fairly  getting 
to  work  he  had  to  stop,  however,  because  the  prices  for  ores,  coupled 
with  the  difficulties  of  smelting  them,  seriously  impaired  a  financial 
success. 
The  smelting  ores  of  White  Pine  may  be  classified  as  follows : 
1.  Lead-ores  proper,  principally  cerussite  with  occasional  nodule^  of 
galena  and  red  copper-ore,  (Cus  O,)  carrying  from  $5  to  $35  silver  per 
ton.  The  purer  carbonates  form  solid  masses,  and  have  a  peculiar  gray 
color;  therefore  they  are  called  "gray  carbonates."  The  majority  of  the 
carbonate-ores,  however,  are  mixed  with  the  oxides  of  iron  and  manga- 
nese, which  give  them  a  black  or  brown  appearance.  They  are  pulveru- 
lent, and  yield  readily  to  the  pick.  Both  varieties  fiU  cavities  in  the 
Devonian  limestone,  and  are  confined  to  a  particular  branch  of  the 
"White  Pine  Mountains,  called  the  base-metal  range,  (Misei^'s  Dream, 
Mollie  Star,  Jennie  A.,  and  other  mines.) 
H.  Ex.  211 26 
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2.  Copper-lead  ores. — They  are,  aceoriiing  to  their  cliemical  eomposi- 
tioD,  a  mixture  of^raeniates  of  copper  and  lead,  with  the  carbonates  of 
copper  and  pockets  of  galena,  and  assay  on  an  average  $60  per  tou. 
They  form  either  large  pockets  in  the  limestone  or  impregnate  the  same, 
For  this  reason  they  are  not  as  easily  mined  as  the  real  lead-ores.  There 
seems  to  be  an  abandiince  of  them  on  the  western  slope  of  Treasure  Hill, 
(Elko,  Erie,  Itussian,  and  Imperial  mines.) 

As  may  bo  inferred  from  their  occurrence,  these  ores  are  of  a  very 
basic  character;  the  former  class  being  very  ferruginous,  the  latter  cal- 
careoua  To  flux  them,  clay,  clay-slate,  and  a  very  siliceous  sand  from 
the  vicinity «f  Shermantown  were  used  in  default  of  quartz,  which  could 
only  be  procured  with  greatest  difaculty.  Besides,  most  of  the  worka 
had  no  means  to  crush  it.  Purely  quartzose  ores  only  occur  on  the 
"White  Pine  Mountain  proper ;  but  the  cost  of  transportation  and  the 
high  prices  compelled  smelters  to  desist  from  getting  them.  Occasion- 
ally small  lots  of  quartzose  silYcr-ore  from  outside  districts,  or  quartzose 
tailings,  could  be  bought,  but  not  enough  to  avoid  those  incessant 
troubles  and  vexations  arising  from  a  want  of  fluxes.  Iron  sows  were 
a  daily  occurrence.  Another  source  of  trouble  was  the  lining.  The  in- 
sufaeient  quantity  of  quartz  added  to  the  ore  caused  the  latter  to  corrode 
the  lining  in  order  to  saturate  itself  with  silicic  acid.  English  fire-brick, 
pancake  sandstone,  in  fact  every  kind  of  lining,  would  be  destroyed  in 
the  course  of  a  few  days.  The  commonest  lining  was  a  sun-dried  com- 
position brick,  made  at  great  expense,  of  kaolin  and  common  clay. 
But,  owing  to  its  not  inconsiderable  shrinkage,  it  would  soon  present  to 
the  slag  points  of  attack,  which  kept  the  mason  busy  repairing.  Hot- 
withstanding  these  difficulties,  runs  were  made  at  the  White  Pine 
Smelting- Works  and  the  Alsop  furnace  of  four  and  six  weeks. 

The  most  ridiculous  feature  in  smelting  at  White  Pine  was  the  prac- 
tice of  some  smelters  to  roast  or  bum  calcareous  ores  of  class  2  in  a  sort 
of  lime-kiln  to  get  rid  of  the  sulphur.  Instead  of  smelting  these  galenlf- 
erous  copper-ores  in  their  raw  state,  perhaps  with  an  addition  of  galena 
in  admixture  with  carbonate-ores,  with  a  view  to  produce  a  tolerably 
pure  load  and  copper  matte,  those  ores  were  subjected  to  the  above  op- 
eration, and  a  mixture  of  lead  and  a  semi-sulphuret  of  copper  was  ob- 
tained, which  was  not  salable  in  San  Francisco,  and  in  the  East  only 
at  a  great  loss. 

The  carbonate-ores  ought  to  be  agglomerated  in  a  reverberatory  fur- 
nace with  siliceous  ores,  and  then,  to  enrich  the  bullion,  passed  through 
the  blast-furnace  with  raw  copper-lead  ores  and  galenas.  The  result 
would  be  silver-lead  of  a  good  grade  and  argentiferous  copper-matte.  The 
latter  could  be  roasted  and  smelted  for  ceneentrated  matte  or  black  cop- 
per. To  insure  financial  success,  however,  a  company  ought  to  have 
works  of  a  large  capacity  in  a  central  location,  and  own  mines  of  their 
own.  Custom-ore  cannot  be  relied  upon,  as  it  takes  capital  to  develop 
mines  so  that  they  can  keep  a  large  establishment  supplied.  This  moat 
of  the  miners  do  not  possess.  The  furnace  at  the  White  Pine  Smelting- 
Works  had  a  capacity  of  15  tons  per  day,  and  consumed  from  26  to  30 
bushels  of  coal  per  ton  of  ore.  The  latter  required  an  addition  of  from 
15  to  20  per  cent,  of  quartz.  If  quartz-tailings  were  used,  they  had  to 
be  mixed  with  clay,  and  formed  into  bricks.  Eaw  tailings  being  very 
light,  and  in  a  fine  state  of  pulverization,  are  either  carried  out  of  the 
chimney  by  the  blast,  or  roll  through  the  charge  into  the  hearth  with- 
out entering  into  combination  with  the  ore.  The  bullion  produced  from 
the  carbonate-ores  alone  yielded  from  18  to  30  ounces  of  silver  per  ton; 
from  mixed  ores,  {carbonates,  copper-lead  ores,  and  dry  ores,)  130  ounces 
and  upward. 


.^vGoogle 


METALLURGICAL  PROCESSES.  403 

There  are  many  other  promising  stneltirig  diatricta  in  the  State  of  Ne- 
vada, bat  the  smelting  operations  carried  on  there  do  not  ditter  materi- 
ally from  those  already  described. 

Most  of  the  lead-ores  of  Utah  differ  in  this  particular  from  those  of 
Sevada,  that  the  prevailing  gangue  is  quartz.  Calcaj'eous  ores  are, 
however,  also  found  in  considerable  quantities  in  East  Caiion,  Little  and 
Big  Cottonwood  Caiions.  Bingham  Caiioa  offers  tbe  most  striking  in- 
stance of  the  occurrence  of  qoairtzose  ores.  They  lie  in  a  disintegrated 
quartzite,  which  intersects  a  stratified  limestone,  probably  pertaining 
to  tbe  Devonian  age.  The  great  bulk  of  them  are  the  carbonates  and 
sulpho-carbonates  of  lead,  carrying  from  15  to  30  grains  of  silver,  with 
streaks  of  galena  varying  in  silver  contents.  A  large  portion  of  tbe 
ores  show  traces  of  gold.  Of  accessory  minerals,  small  quantities  of 
sul])hurets  of  iron,  oxide  of  iron,  and  clay-ironsti)ne  may  be  named. 

There  are  at  present  two  smelting  establishments  in  Bingham  Canon, 
that  of  Messrs.  Bristol  &  Daggett,  and  that  of  the  Utah  Silver  Mining 
and  Smelting  Company,  limited,  both  of  which  work  ores  from  their 
mines,  and  also  do  custom-work.  The  former  is  very  conveniently  lo- 
cated at  a  hill-side  below  the  mine,  belonging  to  the  same  parties,  the 
Winnamuek,  tiom  which  the  ore  is  chuted  down  on  a  planked  ore-floor, 
forming  part  of  the  housed  feeding-floor.  The  different  classes  of  oi-e 
delivered  to  the  works  are  thrown  through  a  screen }  the  coarser  pieces 
are  run  through  a  Brodie  crusher  and  reduced  to  walnut-size.  Previous 
to  smelting  the  ores  are  mixed  by  weight,  so  as  to  produce  a  bullion  of 
a  certain  standard. 

The  company's  furnace  is  a  circular  one  of  the  Piltz  pattern,  with 
eight  tuyeres  of  2-inch  nozzle.  It  is  14  feet  high  from  tuyeres  to  throat, 
3J  feet  diameter  in  the  level  of  the  tayeres,  and  5  feet  at  the  top.  The 
hearth  forms  a  hexagon  on  the  outside,  and  is  inclosed  by  six  cast-iron 
plates  IJ  inches  in  thickness.  The  two  nearest  the  dam-plate  are  provided 
with  slots  for  tap-holes.  The  upper  part  of  the  furnace,  made  of  brick- 
work, rests  on  a  cast-iron  flange,  which  is  borne  by  four  hollow  cast-iron 
pillars.  The  part  below  the  flange  is  of  Utah  sandstone,  13  inches  thick, 
lined  inside  with  4  inches  of  Pennsylvania  flre-brick.  The  motive-power 
comes  from  a  10-inch  cyUnder  stationary  steam-engine,  with  25  horse- 
power locomotive  boiler.  It  drives  a  Brodie  crusher  and  a  No.  4  Boot's 
blower.  The  efflux-pipe  of  the  latter  is  provided  with  a  safety-valve  and 
a  wind-gauge,  by  which  the  pressure  of  the  blast  is  measured  in  inches 
mercury. 

An  open  bulk-head  adjoining  the  ore-floor  holds  about  30,000  bushels 
of  charcoal. 

The  manipulatioas  at  this  furnace  do  not  differ  much  from  those  any- 
where else,  only  in  lighting  up  the  proceedings  are  a  little  different. 
After  the  hearth  is  heated  up  sufilciently,  a  suitable  quantity  of  lead  is 
introduced  through  the  front ;  then  the  furnace  is  filled  up  with  coal 
in  the  usual  manner.  As  soon  as  the  coal  has  reached  to  within  5 
feet  below  the  throat,  slag  is  charged  in  portions  of  one  pound  of  the 
latter  to  one  pound  of  charcoal.  When  tbe  charge  is  in  the  level  of  the 
throat,  the  blast  is  turned  on.  About  1 ,000  pounds  of  good,  fusible  slag, 
picked  out  for  that  purpose,  are  fed  before  commencing  with  light 
charges  of  ore. 

In  the  past  summer  the  ores  coming  to  the  works  for  treatment  were: 

1.  Carbonates  of  lead  from  the  Spanish  mine,  with  from  28  to  30  per 
cent,  of  quartz,  55  to  60  per  cent,  of  lead,  and  $22  silyer  per  ton. 

2.  Carbonate  ores  from  the  Winnamuek  mine,  with  30  per  cent,  of 
quartz,  35  per  cent,  lead,  and  about  $80  silver  and  gold. 
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3.  Ferruginous  dry  ore  from  Wiahamuck  mine,  with  38  per  cent,  silica 
anfl  alumina,  27  per  cent  metallic  iron,  and  $65  silver  and  gold. 

i.  Same  ore,  with  45  per  cent,  silica  and  alumina,  23  per  cent,  metallic 
iron,  and  $80  silver  and  gold. 

Ore  No.  1  was  the  priocipal  one  smelted;  occasionally  Ko.  2,  which  is 
of  the  same  character,  and  No.  3,  were  added;  No.  i  was  reserved  for 
assorting.  The  furnace  worked  well,  and  without  the  least  difBeulty, 
when  the  ore  was  mixed  with  iO  per  cent,  of  a  tolerably  pure  hematite 
from  Lehi,  20  per  cent,  of  limestone,  and  30  per  cent,  of  slag. 

The  slag  produced  was  stiff,  and  resembled  a  bi-silicate.  A  decrease 
in  the  percentage  of  slag  added  to  the  smelting-mixture  was  always 
accompanied  by  evil  consequences.  The  resulting  slag  in  that  case  was 
dry,  short,  and  would  soon  stop  running.  A  diminution  of  the  iron-ore 
and  increase  of  the  limestone  also  worked  unfavorably,  and  the  more  so 
the  less  oxide  of  iron  was  in  the  smelting-mixture.  Pure  silicates  of  lime 
cannot  be  perfectly  liquefied  by  the  temperature  prevailing  in  a  lead- 
furnace. 

The  tapping  is  done  at  these  works  in  the  old  manner,  by  piercing  the 
tap-hole  with  a  bar  as  soon  as  the  lead  has  risen  to  the  slag-spout.  The 
tap-hole  is  just  high  enough  above  the  bottom  of  the  hearth  to  leave  a. 
suitable  quantity  in  the  latter.  After  tapping,  the  hearth  is  cleared  from 
cinders  aud  other  accretions. 

The  production  of  matte  is  not  noteworthy. 

The  normal  charge  was:  5  scoops  of  charcoal,  at  l.l  bushels  or  18 
pounds  =  90  pounds ;  15  shovels  of  lead-ore,  at  15  pounds  =  225  pounds ; 
6  shovels  of  ironstone,  at  13  pounds  =  78  pounds ;  (partially  Winnamuck 
ore  No.  3;)  4  shovels  of  limestone,  at  13  pounds  =  52  pounds;  3  shovels 
of  slag,  at  10.5  pounds  =  31.5  pounds — total  smelting  mixture,  386.5 
pounds. 

The  proportion  of  coal  to  smelting-mixture  is  as  1  pound  to  4.3  pounds, 
and  to  ore  as  1  pound  to  2.5  pounds  j  1  ton  of  ore  to  48.8  bushels  of  coal. 

In  twenty-four  hours,  under  a  pressure- of  from  1^  to  2  inches  mercury, 
140  charges  were  nin  through  the  furnace,  corresponding  to  27  tons 
of  smelting-mixture,  or  15|  tons  of  ore,  from  which  resulted  7  tons  of 
lead,  carrying  between  $60  and  $80  of  silver  per  ton. 

The  lead  is  shipped  to  Chicago  for  parting. 

The  number  of  hands  required  was:  3  smelters,  at  $5  per  day;  fi 
helpers,  at  $3  per  day;  3  feeders,  at  $3  per  day ;  2  engineers,  at  $4  and 
$3  per  day ;  1  blacksmith,  at  $3  per  day ;  1  coal-receiver,  at  $2  per  day ; 
4  roustabouts,  at  $2.50  per  day. 

Three  helpers  might  be  saved  by  providing  the  furnace  with  an  auto- 
matic tap. 

The  ores  of  the  Utah  Silver  Mining  and  Smelting  Company,  limited, 
are  of  the  same  character  as  those  of  the  Spanish  mine,  viz,  very  poor 
and  siliceous.  At  the  time  I  visited  these  works  nine  classes  were 
made,  for  what  purpose  I  did  not  learn. 

The  charge  was  as  follows :  2  baskets  of  coal,  at  2J  bushels  =  90 
pounds;  6  shovels  of  ore,  (chiefly  leadhilUte)  =  90  pounds;  2  shovels  of 
iron-ore  =  26  pounds;  2  shovels  of  limestone  =  26  pounds;  2  large 
shovels  of  slag,  about  =  30  pounds — total  smelting  mixture,  172  pounds. 

This  is  at  the  rate  of  111  bushels  of  coal  to  1  ton  of  ore,  or  58.1  bushels 
to  1  ton  of  smelting-mixture.  This  proportion  is  exorbitant;  but  it 
was  all  that  could  be  done  under  the  circumstances,  the  ore  being  poor 
in  lead,  and  the  iron-ore,  though  scrupulously  assorted,  very  siliceous. 
Assuming  that  140  charges  passed  the  furnace  within  twenty-four  hours, 
its  capacity  would  be  6  tons  600  pounds  of  ore,  from  which  2  tons  200 
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pounds  of  lead  resulted.  TJiider  a  liigher  pressure  of  the  blast  like  that 
at  the  Winnamuek  fumate,  the  capacity  of  the  latter  would  probably  be 
attained. 

The  furnace  then  running  was  a  sis-sided  one,  with, five  tuyeres  of  3J- 
ineh  muzzle,  and  mechanical  feeder.  It  was  supplied  with  blast  by  a  No. 
8  Sturtevant  blower.  But  there  was  a  larger  one  in  the  course  of  con- 
struction, an  exact  copy  of  ISo,  5,  at  the  Eureka  Consolidated  Com- 
pany's works. 

Buel  &  Bateman's  works,  at  the  mouth  of  the  Little  Cottonwood 
Canon,  consist  of  two  circular  Ptltz  furnaces  of  the  same  size  as  the  one 
of  the  Utah  Silver  Mining  and  Smelting  Company,  limited.  They  have 
been  running  extremely  iiTegularlj  during  the  summer,  and,  as  near  as 
1  have  been  able  to  ascertain  from  the  best  authority,  at  a  decided  loss. 
The  manipulation  of  the  furnace  does  not  differ  materially  from  that  of 
similar  furnaces  elsewhere.  The  ores  smelted  are  those  from  Little  Cot- 
tonwood Oafion,  which  are,  with  the  exception  of  those  from  the  Emma 
mine,  decidedly  basic. 

Very  good  smelting- works  have  lately  been  built  in  American  Fork,  to 
smelt  the  ores  from  tiie  Millet  mine.  But  at  present  I  know  only  that 
they  are  Piltz  furnaces,  with  automatic  tap.  The  ore  smelted  here  is 
decidedly  basic.  In  my  next  report  I  hope  to  be  enabled  to  describe 
these  works  and  the  smelting  operations  carried  on  there. 

There  are  a  great  number,  probably  over  twenty,  other  smelting- 
works  in  Utah;  but  none  of  these  have  so  far  run  regularly 'or  with 
profit. 

Ill  Montana,  only  two  smelting-works  are  in  operation  now,  and  both 
these  are  located  in  Argenta,  Beaver  Head  County.  A  third  establish- 
ment, a  copy  of  the  Argenta  works,  is  building  in  Helena. 

The  smelting-works  of  Argenta,  and  especially  those  of  S.  H.  Bohm 
&  Co.,  are  managed  as  well  as  can  be  expected  in  that  locality.  Bohni 
&  Co.  have  had  their  two  blastfurnaces  and  one  eupelling-hearth  in 
blast  since  May,  and  Mr.  Stapleton's  works  have  also  been  in  operation 
pretty  regularly.  A  third  works,  the  old  ones  of  the  Saint  Louis  Com- 
pany, are  Idle,  and  have  been  so  for  several  years. 

All  three  are  located  a  short  distance  above  the  town  of  Argenta, 
on  the  south  bank  of  the  Kattlesnake  Creek.  The  Saint  Louis 
Company's  works  were  built  first,  at  a  time  when  labor  and  all 
the  materials  for  building  were  at  the  highest  price.  A  natural 
tendency  to  save  in  the  cost  of  materials  is  therefore  everywhere 
\isible,  and  it  is  undoubtedly  owing  to  this  that  the  external  appear- 
ance of  the  furnaces  and  buildings  is  ungainly,  rough,  and  clumsy 
in  the  extreme.  The  works  might,  however,  have  answered  the  pur- 
pose very  well,  if  the  inner  shape  and  dimensions  of  the  blast-furnace 
had  been  suitajjle.  But  neither  the  wide  hearth  nor  its  trapezoidal  sec-  ■ 
tion  could  give  good  results  with  ores  as  quartzgse  as  those  of  Argenta. 
And,  furthermore,  it  appears  from  the  burnt  appearance  of  the  inside 
of  tjie  furnace,  from  bottom  to  top,  that  the  ore  must  have  been  charged 
into  the  furnace  in  large  pieces,  and  the  smelting  conducted  with  the 
flame  blazing  out  of  the  top,  two  very  serious  mistakes  which  ought 
never  to  have  happened.  The  slag,  too,  on  the  dump,  shows  at  once 
that  smelting  in  reality  was  unsuccessful,  whatever  largeamounts  of  sil- 
ver may  have  been  taken  from  the  furnace  during  the  short  time  of  ita 
running.  A  part  of  the  slag  contains  very  much  lead,  (and  undoubt- 
edly silver,)  while  another  part  is  not  smelted  at  all,  hut  was  probably 
pulled  out  of  the  hearth  with  instruments.  The  German  cupelling-fur- 
nace,  on  the  contrary,  is  a  very  good  and  substantial  structure,  and 
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must  have  done  its  work  well.  The  establishment  is  not  now  in  shape 
to  be  started  up  again  with  little  cost,  many  important  parts  being  en- 
tirely missing,  and  the  whole  having  suffered  much  from  exposure. 

S.  H.  Bohm  &  Co's  works,  the  old  "  Blsler  furnace,"  are  the  next 
above  the  foregoing.  They  consisted,  up  to  August  of  this  year,  of  two 
stack-furnacea  and  a  Gierman  cupelling -furnace,  the  blast  being  supplied 
by  a  Boot  blower,  driven  by  a  magnificent  water-wheel  of  12  feet  di- 
ameter and  4J  feet  breast.  The  latter  supplies  also  the  power  for  a 
Dodge  crusher.  Since  August,  a  third  blast-farnace  and  another  cup- 
pelling-furnace  have  been  added  to  the  works.  The  blast-furnaces  are 
the  high  furnaces,  with  rectangular  section  and  the  same  area  at  the 
hearth  and  throat  as  first  introduced  into  this  country  for  copper-smelt- 
ing, at  Ducktown,  Tennessee.  The  inside  height  above  the  tuyeres  is 
20  feet,  the  section  24  by  24  inches.  The  furnaces,  are  necessarily  so 
narrow  and  high  because  the  ores  are  extremely  quartzose.  The  lining 
is  a  quartzose  granite  from  the  neighborhood,  which  stands  the  heat 
about  three  weeks.  There  are  two  common  tuyeres  in  the  back  of  each 
furnace,  which  lie  horizontally  about  10  inches  above  the'  upper  end  of 
the  dam-plate,  and  have  a  diameter  of  about  If  inches  at  the  mouth. 
The  smelting  ia  conducted  with  «  noaea,"  that  is,  the  melted  charge  is 
allowed  to  cool  locally  around  the  interior  openings  of  the  tuyeres,  so 
as  to  form  a  nozzle  or  "  nose,"  protecting  the  tuyere  against  heat  and 
chemical  action,  and  at  the  same  time  conveying  the  blast  well  into  the 
interior  of  the  furnace.  The  hearth  is  filled  with  heavy  stubbe,  or 
brasque  made  of  charcoal-dust  and  burnt  yellow  clay,  no  white  Clay  being 
at  hand  in  the  neighborhood.  This  material  is  reported  by  the  owners 
to  stand  very  well. 

A  pressure  of  about  1  inch  quiefesilver  is  intended  to  be  maintained 
in  the  blast.  The  charges  vary,  of  course,  considerably,  as  very  dif- 
ferent ores  are  constantly  delivered  from  the  mines,'  but  it  is  intended, 
and  the  dump  shows  that  the  object  is  generally  reached,  to  produce  a 
slag  ranking  between  a  singulo  and  a  bi-silicate.  Bather  large  amounts 
of  iron-ore  and  limestone,  both  from  the  vicinity,  are  used  for  fluxing 
the  great  excess  of  quartzose  gangue  in  the  ores ;  and  only  from  2  to  2J 
tons  of  bullion  are  produced  from  each  furnace  per  day.  The  charges 
contain  from  $80  to  $150  silver  per  ton,  and  the  base  bullion  produced 
assays  from  $250  to  $500.  Specific  statistics  in  this  connection  are 
wanting  at  present,  as  the  owners  have  not  yet  fulfilled  their  promise  of 
sending  them. 

The  capelUng-fumaces  are  exact  copies  of  those  used  in  the  German 
lead  and  silver  works.  For  the  hearth,  a  very  good  marl  is  employed, 
which  is  found  iu  the  limestone  a  short  distance  from  Argenta. 

Stapleton's  works,  a  little  higher  up  the  creek,  consist  of  two  shaft- 
furnaces  and  one  cupelling-furnace,  all  constructed  on  the  same  plan  as 
those  just  described.  These  works  do  not  run  quite  as  regularly  as 
Bohm's,  principally  because  the  ore-supply  is  precarious. 

Such  a  cause  has,  so  far,  not  affected  Bohm's  works;  undoubtedly  on 
account  of  the  superior  activity  of  the  managers  in  securing  ores  from 
all  quarters  in  advance,  and  the  larger  working  capital  at  their  dis- 
posal. The  prices  paid  by  both  works  for  ore  to  miners  are  exceedingly 
moderate,  and  leave  a  large  margin  for  profit,  although  the  cost  for 
smelting  must  necessarily  be  very  high.  Charcoal,  for  instance,  costs 
ftom  18  to  20  cents  per  bushel,  and  labor  from  $4  to  $6  per  day,  every, 
thing  else  being  correspondingly  lygh.  The  loss  of  silver  in  smelting  is 
claimed  by  Mr.  Bohm  to  be  only  from  S  to  10  per  cent,  of  the  assay 
value,  though  there  are  no  arrangements  connected  with  the  furnaces 
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to  condense  the  dust.    This  is  quite  possible,  as  no  ores  containing  much 
antimony,  arsenic,  or  zinc  appear  to  come  to  the  works. 

The  litharge  produced  in  the  cupelling-fumaces  is,  for  the  greater 
part,  not  utilized  at  all  at  present,  small  quantities  only  being  occasion- 
ally required  for  addition  to  the  charges  of  the  blast-furnaces.  The 
hulk  of  it  lies  in  the  furnace-yard,  awaiting  the  time  when  it  can  be 
profitably  reduced  and  shipped. 

Much  of  the  lead-ores  being  carbonates,  and  such  of  the  galena-ores 
as  contain  a  sufficiency  of  iron  pyrites  to  "be  fit  for  open  heap-roasting, 
being  subjected  to  that  process  before  smelting,  there  is  only  an  incon- 
siderable quantity  of  matte  produced,  which,  being  at  the  same  time 
poor  in  copper,  is  added  to  the  charge  without  a  preparatory  roastmg. 
It  would,  however,  be  a  better  plan  to  save  the  matte,  until  there  is 
enough  on  hand  to  make  a  roast-heap ;  as  in  that  case  quite  an  amount 
of  iron-ore  which  muSt  now  be  purchased  at  the  works  as  flux  might 
be  saved,  and  the  silver  and  lead  would  be  extracted  at  once.  By  the 
present  method,  the  greater  part  of  the  matte  passes  the  furnace  many 
times  almost  unaltered.  .     .   a 

The  smelting-works  in  Argentawill  undoubtedly  do  well,  it  conducted 
as  at  present,  as  long  as  there  is  no  competition,  either  from  large 
amalgamating-works  or  from  smelting-works  using  the  copper-ores  of 
Montana  for  the  extraction  of  silver  and  gold.  But  it  seems  to  me  that 
with  either  of  these  they  would  be  unable  to  compete. 

The  reasons  for  this  statement  may  be  found  in  the  chapter  on  Mon- 
tana, where  they  are  fully  explained. 

On  the  whole,  very  few  of  the  smelting-works  in  Nevada,  Utah,  and 
Montana  have  been  tinancially  successful,  and  this  in  spite  of  the  rich 
ores  they  usually  treat.  There  are  two  principal  reasons  for  this.  The 
one  is  the  uupreparetl  state  in  which  the  ores  are  delivered  at  the 
smelting-works,  the  other  the  fact  that  but  few  works  can  be  found 
which  are  managed  by  metallurgists  who  really  are  what  they  claim 

In  many  of  the  western  mining  districts,  notably  in  those  of  Utah  and 
Montana,  there  is  an  abundanceof  water,  which  invites  aremoval  of  the 
greater  part  of  the  ganguo  of  the  ores  by  the  cheap  and  efl'eetive 
means  of  dressing.  Yet  this  has  never  been  done,  though  it  is  so 
evident  that  an  enormous  saving  in  fuel  and  fluxes  might  be  effected 
by  the  removal  of  the  gangue  before  smelting.  It  is  rarely  the  case 
that  in  the  western  lead-ores  the  true  silver-ores  are  found,  which  would 
occasion  much  loss  in  dressing ;  the  silver  is,  on  the  contrary,  in  nearly 
all  cases,  closely  allied  with  the  carbonates  and  galena ;  and  in  dressing 
such  ores  very  little  loss  need  be  feared. 

In  regard  to  the  other  reason,  I  am  sorry  to  see  that  mine-owners 
will  not  comprehend  that  metallurgy  is  a  business  which  requires  long 
study  and  practice,  and  which  cannot  he  successfully  conducted  by 
those  who  know  neither  the  theoretical  ground  on  which  it  is  founded 
nor  the  practical  details.  A  noteworthy  exception  m  regard  to  the 
last  point  are  the  works  of  the  Eureka  Consolidated  and  those  of  Bohm 
&  Oo.  in  Montana.  These  works  are  really  successful,  and  might  be 
more  so  if  a  mistaken  economy  did.  not  prevent  a  still  further  perfec- 

The  JKast  furntuie.— This  furnace,  which  has  given  great  satisfaction 
at  the  works  of  Olausthal,  Prussia,  ia  essentially  a  small  circular  Pdtz 
furnace,  in  which  the  tuyeres  are  somewhat  differently  distributed. . 
Believing  that  it  would  be  specially  useful  to  works  of  small  capacity,  of 
which  there  are  likely  to  be  many  in  our  scattered  mining  districts, 
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I  have  procured  for  the  information  of  American  metallurgists  de- 
scriptions and  drawings  of  the  furnace  and  detailed  statements  of  its 
working.  In  respect  of  economy  it  surpasses  all  furnaces  with  which 
I  am  acquainted.  The  extraordinarily  favorable  results  shown  by  the 
xbllowing  statements  are  partly  due  to  the  favorable  circumstances  at 
Olausthal,  particularly  in  the  facility  with  which  suitable  mixtures  of 
different  .ores  for  smelting  can  be  obtained,  and  the  excellent  fluxes 
(^copper-slags  from  the  Lower  Hartz,  and  matte-slags  and  roasted  mattes 
irom  the  works  themselvee)  which  are  available  to  the  smelter.  Since, 
nowever,  the  Kaschette  furnace,  under  the  same  conditions  at  the  same 
place,  loses  more  lead  than  the  Kast,  and  lias  a  shorter  and  more 
Troublesome  campaign,  it  is  evident  that  the  Kast  possesses  an  in- 
trinsic superiority. 

The  particulars  of  construction  are  best  seen  in  the  accompanying 
drawings.  I  have  only  to  add,  in  explanation,  that  the  previous  exist- 
ence of  the  large  concentration-chambers  at  the  Clanstlml  works  com- 
pelled the  choice  of  a  certain  size,  which  could  not  be  increased.  By  the 
working  results  of  the  furnace  it  has  been  proved  that  these  cham- 
bers are  not  absolutely  necessary,  the  amount  of  dust  caught  in  them 
being  exceedingly  small. 

^  For  the  construction  of  a  furnace  with  four  tuyeres  and  two  condensa- 
tion-chambers, as  given  in  the  drawings,  the  following  materials  are 
used  in  Clausthal : 

98  cubic  feet  of  sandstone  for  a  sole-stone. 

763  cubic  feet  of  dressed-sandstone  blocks  for  the  outer  walls  and 
pillars. 
23, 000  pieces  of  common  brick. 
300  pieces  of  chamott«  brick. 
845  cubic  feet  of  rubble-stones  for  foundation. 
216  hectoliters'  of  a  mixture  of  common  lime  and  plaster. 
36  hectolit-ers  of  "leather-lime,"  (leder-kaUc.) 
32  hectoliters  of  clay. 
20  cubic  feet  of  fireproof  sand. 
The  following  materials  are  of  cast  iron : 
8  plates  above  the  entrance  to  the  side-tuyeres,  at  5J  cwt. 
1  plate  above  the  entrance  to  the  back-tuyeres,  at  (%  cwt. 
1  plate  aljove  the  entrance  to  the  charging-door,  at  7  cwt. 
3  plates  around  the  fore-hearth,  weighing  8^  cwt. 
i  water-tuyeres,  weighing  4|-  cwt. 
"The  conducting-pipes  for  the  blast  and  wind  stacks  weigh  about  36  cwt. 
Besides  the  above,  iron  rods  and  rails,  or  other  heavy  bar-iron,  are 
required  to  bind  the  furnace  and  condensation-chambers.    The  plans 
followed  for  this  purpose  are  various.    That  adopted  in  Clausthal  is 
sufldeiently  shown  in  the  drawings. 

As  far  as  the  iron-work  above  enumerated  is  concerned  a  great  saving 
can  of  course  be  eftected  in  places  far  from  founderies  by  substituting 
brick  arches  for  the  plates  intended  to  support  the  ^asonry  above, 
and  for  the  cast-iron  conducting-pipes  sheetriron  ones  can  be  made  to 
answer.  A  large  saving  in  the  original  cost  of  a  furnace  is  made  by 
omitting  the  condensation-chambers,  which,  as  I  said  before,  are  not 
absolutely  necessary,  although  it  is  desirable  to  have  them. 

The  ores  smelted  at  Clausthal  are  crushed  massive  ores,  and  the 
dressed  ores  fi-om  the  Burgstaedt«r,  Eosenhoefer,  and  Zellerfelder  dis- 

"  One  hectoliter  =  6,107.4  cubic  inclieB  =  2.84  buBhels. 
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triets.  Keeping  in  view  their  different  gangue  and  varying  contents  of 
lead  and  silver,  they  are  so  mixed  in  quantities  of  1,000  cwt.  dry 
weight,  that  the  average  contents  in  the  mixture  are :  of  lead,  58  to  60 
per  cent.,  and  of  silver,  0.1  per  cent. ;  while  at  the  same  time  the  gangues 
are  so  proportioned  as  to  furnish  an  easily  fusible  slag.  Such  a  quan- 
tity of  1,000  cwt.  is  divided  into  20  "charges,"  at  50  cwt.  A  "charge" 
is  mixed  with  25  cwt.  of  roasted  matte  from  the  first  smelting,  40 
ewt  of  copper-slags  from  the  Lower  Hartz,  20  cwt.  of  matte-slag 
from  the  Clausthal  works,  and  16  cwt.  of  slag  from  the  first  smelting. 
The  last  two  items  vary  somewhat,  according  to  whether  heavier  or 
lighter  gangue  is  preponderating  in  the  ore. 

This  charge  is  smelted  in  both  the  Kast  and  the  Easchette  furnaces. 
In  the  latter,  however,  10  additional  cwt.  of  slag  from  the  first  smelt- 
ing is  sometimes  mixed  with  the  charge. 

As  seen  in  the  drawings,  the  Kast  furnace  is  20  feet  high,  has  a 
diameter  of  3  feet  at  the  tuyeres,  and  of  5  feet  at  the  top.  Tbere  are 
four  water-tuyeres,  two  being  in  the  back  wall  and  one  on  each  side. 
The  distance  from  tuyere  to  tuyere  is  21  inches,  with  the  exception  of 
the  two  nearest  the  front,  which  are  42  inches  apart.  It  is,  however, 
proposed  to  put  a  fifth  tnyere  into  the  front  wall.  The  diameter  of  the 
nozzles  is  1^  inches,  the  pressure  of  the  blast  10  to  12  lines  quicksilver. 

The  average  results  of  a  month's  worting,  reduced  to  100  cwt.  of 
ore,  which  consumed  51  cwt.  of  coke,  were : 
59  cwt.  of  lead,  containing  14  to  15  quints*  of  silver  per  cwt. 
7S  ewt.  of  lead-matte,  containing  2J  to  3  quints  of  silver  per  cwt.  and 

7  to  10  per  cent,  of  lead. 
Slags  with  0.08  quint  silver  and  0.4  per  cent,  of  lead. 

The  quantity  smelted  in  twenty-four  hours  was  03  ewt.  of  ore,  or 
190.65  cwt.  of  charge,  equal  to  about  9.5  tons.  One  i)Ound  of  coke  car- 
ries 6  pounds  of  charge.  The  charge  is  spread  over  the  whole  surface 
of  the  furnace. 

There  is  hardly  ever  any  trouble  in  a  campaign,  the  latter  being  inva- 
riably very  long,  in  fact  much  longer  than  campaigns  have  heretofore 
been  made  in  lead-smelting.  There  are  no  accretions,  very  little  dust, 
and  the  proportion  of  fuel  used  isvery  small.  The  yield  of  the  lead  is 
invariably  as  high  as  the  assay  with  black  flux  and  iron  made  of  the 
ore,  and  is  reported  to  exceed  it  sometimes. 

If  I  should  suggest  any  improvement  at  all  in  the  construction  of  the 
Kast  furnace,  in  its  application  to  the  smelting  of  western  ores,  I  would 
propose  to  straighten  out  the  corners  in  the  inside  of  the  furnace  on  both 
sides  of  the  breast.  The  object  of  this  is  simply  to  make  the  parts  of 
the  furnace  immediately  behind  these  comers  more  easily  accessible  for 
the  bar  and  rabble,  as  in  these  places,  if  anywhere,  accretions  are  most 
likely  to  occur.  It  is  not  to  he  expeuted  that  accretions  can  be  avoided 
as  easily  with  our  western,  undressed  ores,  as  with  the  clean  ores  of  the 
nartz. 

'  1  quint  =  5  grammes  =  77,165  grains. 
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CHAPTER  XI. 

ECONOMICAL  EESULTS  IN  THE  TKEATMEST  OF  GOLD  AND 
SILVER  ORES  BY  EUSION. 

This  ebaptcr  -was  written,  at  my  request,  by  John  A.  Churcli,  E.  M., 
of  New  York  City,  a  metallurgist  of  much  intelligence,  to  wLoni  I  am 
obliged  for  the  permission  to  insert  here  what  I  think  is  a  very  useful 
and  suggestive  essay.  He  desires  to  make  acknowledgment  for  the 
information  contained  in  the  paper  to  Dr.  Leo  Turner,  formerly  director 
of  the  works  described,  and  now  at  Brixlegg  in  the  Tyrol. 

At  a  time  when  the  treatment  of  gold  and  silver  ores  by  fusion,  in 
opposition  to  the  mill-process,  ia  attracting  so  much  attention  in  this 
country,  it  may  be  useful  to  consider  what  is  done  in  a  well-conducted 
foreign  works.  For  this  purpose  I  will  ask  the  reader  to  accompany  me  to 
Lend,  in  Austria,  a  small  but  thoroughly  organized  establishment.  It 
is  situated  in  the  Salzburg  Alps,  and  receives  its  ore  from  mines  at 
Rauris  and  Boeekstein.  The  former,  lying  8,200  feet  above  the  sea,  is 
said  to  be  the  highest  mine  in  Europe,  some  of  its  openings  being  made 
in  glacier  ice.  It  was  worked  by  the  ancients,  wio  have  left  the  cou- 
tracted  and  tortuous  workings  peculiar  to  them. 

The  ore  diifers  in  no  way,  unless  in  extreme  poverty,  from  countless 
mines  in  the  West.  It  consists  of  gneiss,-  quartz,  ana  clay-slate,  con- 
taining the  sulphurets  of  iron,  copper,  lead,  zinc,  and  antimony,  besides 
arsenical  pyrites,  gold,  and  silver.  The  gold  is  found  in  two  conditions, 
free  gold  and  gold  alloyed  with  silver.  This  alloy  for  the  year  1806  was 
composed,  on  the  average,  of  15.33  gold  and. 84.67  silver,  which  gives  a 
specific  gravity  of  11.28.  Mercury  has  a  specific  grarity  of  13.6,  and  as 
the  amalgamation  of  gold  by  the  Austrian  method  is  looked  upon  as  a 
proceeding  entirely  mechanical,  the  separation  being  effected  solely  by, 
the  superior  gravity  of  gold  over  mercury,  this  alloy,  which  is  lighter 
than  mercury,  cannot  be  amalgamated.*  Such  is  the  lesson  of  long 
practice,  the  free  or  fine  gold  being  extracted  fi-om  a  part  of  the  ore,  at 
least,  by  amalgamation,  while  the  tailings  are  smelted  to  obtain  the 
alloy.  The  following  table  will  show  the  proportion  of  fine  to  alloyed 
gold,  and  also  exhibit  the  extreme  poverty  of  the  ore.  To  the  Eauris 
and  Boeekstein  ores  I  have  added  those  from  Zell  in  the  same  part  of 
the  Alps.  The  ore  from  this  place  is  not  now  worked,  the  point  of  pov- 
erty having  apparently  been  reached  at  which  the  auriferous  rock 
ceases  to  be  an  ore. 


...^. 

^^^..^- 

..... 

In  2,000  poimdfl 
troyouncos. 

In  9,000  ponnds 
trajounoEB. 

In  S,O0n  pounds 

0.38  10  0,48 

|ir«™*ti6'9a' 

0.098  10  0,113 

4ipereent.'..... 
&»1  to  W  49 

0  090  to  0  09V 

Unlmpoctant. 
''il'?6'to''li  00 

:i^^u 

VBtoeofaU™ 

In  Ame^aiL  coin 

*  See  Eittinger'e  AujlereUung,  (od.  1867,  page  4t!9.) 
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As  in  1866  Boecbstein  delivered  63  per  cent,  of  the  ore,  and  Eanria 
37  pet  cent.,  the  average  value  per  ton  for  the  year  was  $10.16, ■  or 
0.004  per  cent,  gold,  and  0.034  per  cent,  of  silver.  This  does  not  include 
the  value  of  the  copper  and  lead,  which  form,  respectively,  2  and  1  per 
cent,  of  the  ore.  The  former  is  extracted;  the  latter  is  not  sufficient  to 
supply  the  waste  of  the  process,  and  lead  has  to  be  bought  for  the  works. 
Even  in  Europe  these  ores  are  considered  extremely  poor.  I  am  not 
aware  that  ores  from  veins  so  poor  as  these  have  ever  been  worked  in 
America,  but  if  they  have  they  must  have  owed  their  value  to  the  fact 
that  the  gold  was  all  flue,  and  could  be  amalgamated, 

TEEATIIIENT    OF   THE   OEE. 

The  ore  is  first  sorted  to  six  varieties  for  the  furnace,  and  one  for 
amalgamation.  The  former  comprise  quartzose  ore,  rich,  medium,  and 
poor,  compact  pyrites,  galena  and  antimonial  ore.t  The  ore  sent  to 
amalgamation  is  the  poorest  kind  of  pyritiferous  rock.  It  contains 
mere^  traces  of  pyrites,  and  is  amalgamated,  because  in  that  process  it 
■  undergoes  concentration. 

■  Amalgamation. — The  ore  for  amalgamation  is  crushed  under  stamps 
of  220  pounds  weight,  (total,)  through  sieves  of  1.5  millimeters,  {O.OG 
inch,)  the  battery-box  having  a  sieve  on  each  side  to  secure  the  most 
rapid  discharge  of  the  slime.  Two  methods  of  treatment  are  employed 
for  the  slime :  first,  it  is  first  concentrated,  and  then  amalgamated,  or, 
second,  it  is  firat  amalgamated,  and  then  concentrated.  With  ore  that 
contains  much  pyrites  the  former  is  best ;  with  ores  very  poor  in  pyrites, 
the  latter. 

Amalgamation  takes  place  in  pans,  there  called  "  mills."  They  are  24 
inches  in  diameter  at  the  top,  16  inches  at  the  bottom,  and  9  inches 
high,  and  made  of  cast  iron,  one-eighth  to  three-sixteenths  inches  thick. 
They  are  not  directly  conical,  but  the  side  forms  a  step  3  inches  wide. 
In  this  pan  mercury  is  poured  an  inch  deep,  and  a  wooden  block  shaped 
like  the  pan.  and  1  to  1^  inches  less  in  diameter,  is  suspended  over 
it.  The  upper  part  of  this  block  is  hollowed  out  like  a  hopper,  with  its 
discharge  in  the  center,  and  the  under  side  has  small  pieces  of  sheet  iron 
placed  radially  in  it,  and  which  just  clear  the  mercury.  When  this  block 
is  revolved,  and  a  stream  run  into  the  hopper-like  depression  on  its  upper 
surface,  the  slime  is  carried  over  the  mercury  from  the  center  to  the  cir- 
cumference of  the  pan,  the  whole  apparatus  acting  hke  a  "  centrifugal" 
pump.  This  is  the  Austrian  _gold- mill  so  often  described.^  Great  care 
IS  taken  to  prevent  too  rapid  a  motion  of  the  stream,  which  would  not 
allow  the  gold  time  to  settle  and  would  carry  off  the  mercury.  Twelve 
to  thirty-two  revolutions  a  minute  is  the  speed  given,  depending  upon  the 
fineness  of  the  ore,  thickness  of  the  slime,  and  amount  of  gold  present. 
These  mills  extract  by  one  operation  75  percent,  of  the  flue  gold,  and  15 
per  cent,  more  by  repeating  the  process.  Each  mill  passes  about  one 
ton  of  ore  in  twenty-four  hours.  Compared  with  blankets  this  system 
does  not  appear  to  present  any  advantages  in  the  first  handling  of  the 
ores;  but  1  should  think  the  Austrian  mill  might  be  substituted  with 
gain  in  the  place  of  many  other  amalgamating  arrangements  now  used 
after  the  blankets.    Compared  with  the  Colorado  methods  these  mills 


t  A.  collection  OKbibitiug  these  ores,  and  a,  full  suite  of  furnace-products,  c 
it  the  Sehool  of  BJines,  of  Columhia  College;  New  York. 
t  Rittinger'a  is  the  best  iweonnt.    San  his  Aiifbereiiii-iig. 
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extract  20  per  cent,  more*  than  the  Colorado  amalgamators,  thongh  tliis 
yield  necessarily  depends  upon  the  proportion  of  silver  in  the  gold.  They 
require  little  -watching,  except  when  used  immediately  after  the  stamps, 
when  the  aecnmulation  of  gold  might  require  their  cleaning  up  eveiy 
two  or  three  days.  .      ,     ,  , 

8meUi7)i).—'Foi  four  years  the  ores  delivered  for  (anion  were  in  the  lol- 
lowiog  proportions: 

From  Eanris.    From  Coeotstein. 

Qnartzose  ore 6. 50  24. 11 

Compact  pyrites 0.00  0.48 

Sulphuret  of  antimony l.*l         ■  0.41 

Slime  from  amalgamation 28.03  db.  00 

37. 00  03. 00 

About  60  per  cent,  of  the  smelting  ore  has,  therefore,  been  amalga- 
mated. .  , 

From  70  to  75  per  cent,  of  the  ore  is  worthless  rock,  and  this  must  be 
removed  before  adding  lead,  which  would  suffer  serious  loss  if  charged 
'  with  so  much  quartz.    The  operations  are,  therefore,  as  follows : 

1.  Fusion  for  raw  matte. 

2.  Boasting  of  mw  matte  in  stalls. 

3.  Fusion  {without  lead)  for  a  more  concentrated  matte. 

4.  Roasting  of  second  matte  in  stalls. 

5.  Fusion  with  lead. 

6.  Cupellation  of  rich  lead. 

The  first  fusion. — Eleven  years'  experieuce  has  proved  that  the  most 
efficient  slag  is  one  approaching  the  composition  of  a  bi-sdicate.  The 
following  is  an  average  analysis : 

Silica - 51.03 

Alumina 2, 16 

Oxide  of  iron 19.  73 

Lime 15-40 

Magnesia ^-57 

As.  Mn,  Co.      i  3  10 

Zn.  S.  (by  dif.)  (    ' 

100. 00 

Each  year  the  matte  resulting  from  the  previous  year's  fusion  with 
lead  is  roasted,  analyzed  to  ascertain  the  amount  of  oxide  of  iron  pres- 
ent, and  charged  in  the  first  fusion  as  a  flux  for  the  quartz ;  or,  if  con- 
taining above  35  per  cent,  of  copper,  it  is  treated  for  copper. 

The  furnace  is  not  new,  and  contains  none  of  the  late  improvements, 
but  it  does  good  service.     Its  dimensions  are  as  follows : 

Height 24     feet. 

Diameter  of  hearth 3     feet. 

Diameter  of  boshes 4-5  feet 

Diameter  of  throat. , . : 2     feet. 

JJumber  of  tuyeres 2 

Pressure  of  blast i^  to  §  inch  of  mercury. 

*  See  Mr.  Hague's  Beport  on  Mining  IndnBtry  of  tLe  Fortieth  Parallel 
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From  100  to  120  bnahds  of  charcoal  are  required  to  warm  the  furnace, 
and  then  regular  charges  of  5  cnbie  feet,  orS  bushels,  are  made.  In 
"  blowing  in,"  the  quantity  of  mixed  ore  and  flux  added  to  this  charge  of 
coalis,  at  first,  56  pounds;  then  112  pounds;  and  when  the  furnace 
is  thoroughly  hot  the  full  charge  of  203  pounds,  which  is  the  constant 
burden,  t»  3  bushels  of  charcoal.  This  is  usually  reached  in  the  first 
twenty-four  hours.  Four  hours  after  the  first  charge  of  ore  and  flux,  the 
blast  is  turaed  on  at  first  with  a  pressure  of  one-third  inch  and  then  one- 
half  inch  of  mercury ;  or  one-sixth  and  one-quarter  of  a  pound  to  the 
square  inch.  After  eight  hours  the  slag  begins  to  flow.  The  furnace 
is,  of  course,  worked  with  a  black  throat. 

The  first  mntte  forms  40  to  45  per  cent,  of  the  charge,  the  difference 
between  this  proportion  and  the  23  to  30  per  cent,  afforded  by  the  ore 
being  made  up  by  roasted  matte  from  the  previous  year.  Its  average 
composition  is — 

Iron 55. 1 

Copper - 4. 3 

2inc 3.7 

Lead 2.1 

Nickel,  cobalt,  arsenic,  and  antimony 4.5 

Sulphur = 27. 9 

97.0 

It  contains  30  to  40  ounces,  troy,  of  auriferous  silver  to  the  ton 
of  2,000  pounds;  or,  in  American  valuation,  $100  to  $150  in  vcoin. 
From  the  feet  that  the  ore  is  unroasted  sind  the  metals  are  so  well 
"covered"  by  sulphur,  the  loss  amounts  to  only  0.25  of  1  per  cent. 
About  38  bushels  of  charcoal  are  used  to  the  ton  of  charge,  and  9.75 
tons  are  smelted  in  twenty-four  hours. 

The  second  fusion. — The  first  matte  is  roasted  three  times  in  stalls 
containing  28  tons,  the  roasting  not  being  thorough,  but  carried  only  so 
far  as  to  leave  about  40  per  cent,  of  unroasted  matte.  It  is  then  re- 
smelted  with  quartz  and  siliceous  slag;  and  toavoid  the  useof  too  much 
of  the  flux,  a  basic  slag  is  made  containing  about  22  per  cent,  of  silica. 
This  requires  very  great  care  in  managing  the  furnace,  for  the  least 
irregularity  of  working  causes  the  formation  of  sows.  To  secure  proper 
working,  whenever  the  furnace  is  tapped  the  hearth  is  examined  by 
means  of  a  bent  bar.  If  lumps  are  felt,  the  front  wall  is  broken  out  and 
they  are  removed ;  if  the  sole  is  slippery,  the  presence  of  reduced  iron 
is  indicated.    A  rough,  hard,  even  sole  is  the  proper  one. 

The  pressure  of  blast  is  now  reduced  to  one-sixth  of  an  inch,  or  one- 
twelfth  of  a  i)ound  to  the  square  inch ;  the  hearth  is  made  10  to  12 
inches  larger  in  diameter  than  before,  and  the  charge  is  increased  to  222 
pounds  to  3  bushels  of  charcoal.  These  changes  have  for  their  object 
not  only  the  prevention  of  iron  sows,  but  also  of  speiss,  a  compound  of 
arsenic  with  all  the  other  metals  present,  and  very  difficult  to  ntilize. 
The  same  precautions  are  used  in  blowing  in  as  before.  About  30  bushels 
of  charcoal  are  used  to  the  ton  of  ore  and  flux,  and  13.5  tons  are  smelted 
in  twenty-four  hours.  The  second  matte  contains  52.67  ounces  of 
auriferous  silver  to  the  ton,  and  is  worth  about  $200. 

Fusion  with  lead. — The  second  matte  is  roasted  as  before,  but  now  50 
to  60  per  cent,  of  unroasted  matte  is  left.  A  stronger  roasting  would 
so  enrich  it  that  two.  fusions  with  lead,  instead  of  one,  would  be  neces- 
sary.   The  slag  is  again  basic,  and  to  keep  the  heat  as  low  as  possible, 
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the  pressure  of  blast  is  reduced  to  one  andahalf  lines  of  mercury,  while 
the  charge  is  increased  to  277  pounds  of  matte  and  flux  to  4  bushels  of 
charcoal.  In  order  to  keep  the  lead  in  contact  with  the  matte  as  long 
as  possible,  as  well  as  to  decrease  the  heat,  the  crucible  is  made  a  foot 
deeper  than  before.    The  new  slag  has  an  average  compositioa  of— 

Silica 27.45 

Oxide  of  iron 56. 5:^ 

lime 1»-19 

Magnesia ^"  f? 

Alumina 1.2ii 

The  loss  will  not  exceed  2.5  per  cent,  of  the  lead.  When  the  hearth 
is  full  of  melted  matte  it  is  tapped,  the  products  miming  into  a  basin 
w-here  they  are  well  stirred  with  poles.  The  matte  is  then  partially 
taken  off,  the  lead  remaining  until  600  to  700  pounds  have  collected. 

For  a  perfect  extraction  of  the  silver  it  is  necesaary  to  charge  120  to 
130  pounds  of  lead  for  each  pound  of  silver  and  gold.  With  this  pro- 
portion 75  per  cent,  of  these  metals  is  extracted  in  one  operation,  and 
the  matte  ought  not  to  contain  more  than  0.75  per  cent,  of  lead.  The 
extraction  of  75  per  cent,  of  auriferous  silver,  means  that  more  than  90 
per  cent,  of  the  gold  and  73  per  cent,  of  the  silver  have  been  obtained. 
A  second  operation  removes  so  much  more  that,  including  amalgama- 
tion where  the  loss  is  very  great,  more  than  90  per  cent,  of  the  sil- 
ver and  96  per  cent,  of  the  gold  is  obtained.  This  second  operation 
takes  place  only  when  the  matte  is  worked  for  copper.  At  other 
times  the  gold  and  silver  are  obtained  by  charging  the  matte  bacU  in 
the  first  operation.  The  absolute  loss  in  smelting  is  but  0.10  of  one 
per  cent.  From  14  to  16  tons  of  matte  and  flux  are  smelted  in  twenty- 
four  hours.  A  certain  amount  of  lead-matte  is  obtained,  and  is  charged 
back  in  the  same  operation.  If  the  third  matte  is  rich  enough  it  now 
undergoes  a  second  fusion  with  lead,  but  usually  it  is  so  poor  that  it  is 
treated  at  once  for  copper.  If,  however,  it  contains  less  than  35  per 
cent,  of  copper,  it  is  roasted  and  returned  as  a  flux  to  the  first  fusion 
for  raw  matte.  At  Lend  the  conditions  are  such  that  this  takes  place 
every  other  year,  copper  being  made  one  year,  and  only  matte  the  next. 

CvpellatioH  is  performed  in  a  German  fumape,  with  movable  hood, 
made  very  low  so  that  the  heat  from  the  fuel  is  thoroughly  util- 
ized. Inasmuch  as  none  of  the  side  products  are  sold,  and  there  is  no 
need  of  having  them  in  great  purity,  there  is,  beside  the  tire-bridge,  only 
one  opening  to  the  hearth,  through  which  abzug,  abstrich,  litharge,  and 
smoke,  alike  escape.  From  6,000  to  7,000  pounds  of  lead  are  charged  at 
once,  and  more  is  gradually  added  until  about  21,000  pounds  (the  en- 
tire make  of  a  year)  have  been  melted.  The  blast  is  slow,  and  the  lith- 
arge consequently  flows  rather  cold.  Refining  follows  the  brighten- 
ing of  the  silver,  and  metal  of  .985  to  .995  is  produced.  -Usually  the  loss 
of  lead  falls  between  4  and  6  per  cent.,  while  that  of  silver  and  gold 
seldom  reaches  0.10  of  1  per  cent.  About  3  tons  are  cupelled  in  twenty- 
four  hours. 

TABLES   or  THE  OPEEATIONS. 

The  following  tables  will  give  at  a  glance  all  the  foregoing  jiarticu- 
lai's,  and  also  exhibit  the  amount  of  material  handled.  The  two  fusions 
without  lead  are  combined  iu  one  table. 
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aJitle  of  (he  first  and  secondfueiona,  1S66. 
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Ounces  of 
gold. 

°5S." 

Par  c/nt  o( 

Charge; 

81.  IS 
58.29 

ELOOMa 

im<058 

Tolal 

aaao5 

40.301S3 

3550.0161 

rra,luet 

si 

•  "11 

li 

^ 

''  , 

lis™ 

3il..5M8 

Labor:  Thirty-niue  12-lioTir  shifts, 5  men  to  each  sliift=195  days. 

Charcoal:   For  warming  furnace,   bushels 291 

Charcoal :  For  smelting,  bushels 6,  S20 


Labor:  Per  ton  of  ore,*  days.' 

Charcoal:  Per  ton  of  ore,*  bushels.. 


labU  of  iUra  fusion,  186G. 


~- 

Lead, 

Copper, 

Gold,  troj 

Silver,  Vol 

'  CopMoinegoldanasllver: 

3d:  87 
3.71 

JO.  99 

a.  04 

0:1474 

10 

ContKlDineiend: 

741 
^304 

0 

Fluii 

66.77 

23.5394 

rrcdacfBt 

15:59 

SI,  030 

21.5443 

T4I 

ao 

o!2130 

23.7312 

Labor :  Ten  12-hour  shifts,  5  men  in  each  shift^SO  days. 

Charcoal :  For  warming  fiirnace,  bushels 100 

Charcoal :  For  smelting,  bushels ; 1, 710 


Labor :  Per  ton  of  ore,*  days 0. 46 

Charcoal :  Per  ton  of  ore,  bushels 16. 6 

Lead  charged  per  ton  of  ore,  pounds - .  -       218 

*Iq  calcnlaticg'thieit  iH  to  be  remembered  that  28  tons  of  matte  from  the  previous 
year  were  smelted,  ■which  must  be  counted  as  ore  in  calculating  the  expense  of  char- 
coal and  labor. 
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Qu 

ntity. 

Lead,  per 

Silver,  onncea. 

'''^Zt^ 

10.06 

,„ 

21.5293 

1283.8330 

Products: 

50 

Loss  in  gold 

Gain  in  silver '■ 

Labor:  26  days=per  ton  of  ore,*  days 

Wood ;  7.52  cords=per  ton  of  ore,  cords 

Cliarcoal :  40  busliel8=per  ton  of  ore,  busliels 

Table  of  cost  per  ton  of  ore  in  umU  of  labor  end  material. 


0. 147G 
0.  0180 

0.24 
0.69 
0.37 


'.Sr- 

CliRrcofll, 

cords.' 

p™di. 

Firnt 

o:46 

65.2 

Ciap= 

o.es 

a.  50 

82.17 

0.69 

To  this  must  be  added  a  small  qnautity  of  wood,  or  refuse  charcoal, 
and  labor  used  in  roasting  tlie  matte.  The  above  is  the  cost  ibr  ores 
of  the  richness  above  given.  With  richer  ores  there  is  more  matte  to 
treat,  and  the  expense  of  fuel,  labor,  and  lead  is  therefore  greater,  and 
the  cost  per  ton  is  more ;  hut  proportionately  richer  ores  are  cheapier  to 
treat  than  poor.  The  following  table  gives  the  relative  cost  for  various 
ores,  the  poorest  being  taken  as  unity : 


.-,„. 

.,.„,. 

2, 000  ponntls. 

Va 

..,.. 

...,^^^ 

Ptopor 

lonsta  Qost,  pnot- 

14  5 

jot 

$61 1. 

tiaat 

}344t 

S61 

100 

The  Lend  ore  falls  under  the  first  class.  The  milling  ore  of  Colorado 
is  worth  from  $15  to  $30  a  ton,  and  comes  under  the  same  category. 
The  Colorado  "  smelting  ore"  so  called  is  probably  mostly  in  the  second 
and  third  ranks. 

Losses. — By  reference  to  the  above  tables  it  will  be  found  that  the  fol- 
lowiug  is  the  loss  and  gain  of  the  year : 


Loss. 

a.^n. 

Goli 

s.™,. 

Gold. 

SUvar. 

Pi^tandseoondfnrton 

t24  0I!.  =  lp.ct. 

JJgSIlK'k 

imiL-;^-i-^6'i-^C 

[kl5oz.=<lLDTp.cl. 

4.39oJ.  =  1.07p.ct 
3.02az.  =  D.e6p.et. 

LeMB^n 

o.na  oz.^aooisp.c 

LesvlDglou... 

2. 37  01.  =  0.21  p.  ot. 

'' 

coal  and  labor. 
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These  amounts  are,  however,  so  small  that  it  i&  impossible  to  say 
■whether  the  assayers'  errors  do  not  amount  to  more  than  the  reported 
loss  and  gain.  Dr.  Turner's  opinion,  founded  upon  years  of  expe- 
rience, and  comparing  the  analyses  ot  the  ore  with  the  yield  by  amal- 
gamation and  fusion  through  several  years,  was,  aa  I  have  said, that  he 
could  count  upon  extracting  more  than  ninety  per  cent,  of  the  silver  and 
ninety-six  per  cent,  of  the  gold  by  the  two  processes  of  amalgamation 
and  fusion.    The  loss  of  lead  was  nine  per  cent,  of  the  amount  charged. 

The  cost  of  all  the  operations  at  Lend,  in  1866,  was  $883.88,  and  the 
balance-sheet  shows  a  profit  of  $1,355.  The  expense  was  proportioned 
as  follows :  Labor,  17,  materials,  13,  direction,  iO;  total,  100, 

I  have  dwelt  thus  particularly  upon  the  minutife  of  each  operation 
in  order  to  indicate  the  means  by  which  such  excellent  results  are  ob- 
tained. In  our  own  country  the  losses  in  working  silver-ores  by  fusion 
are  so  great  (frequently  from  twenty  to  thirty  per  cent,  in  the  West)  that 
we  can  ascribe  them  only  to  very  rude  working.  But  even  in  works 
more  pretentious  in  expense  than  the  somewhat  incomplete  establish- 
ments to  be  found  in  the  Territories,  and  which  base  upon  long  experience 
■a  claim  to  skillful  treatment,  we  find  such  reckless  application  of  heat 
and  careless  handling  of  valuable  ore  as  must  and  does  cause  great  loss, 
We  see  ore,  worth  one  or  more  hundred  dollars  a  ton,  thrown  in  the 
state  almost  of  powder  into  furnaces  through  which  flames  are  roaring 
almost  as  violently  as  in  a  puddling-furnaee.  We  see  alloys  of  silver, 
lead,  and  zinc  subjected  to  distillation  in  anthracite-fires  at  a  heat  far 
greater  than  that  which  has  caused  the  rejection  in  Europe  of  all  furnace 
methods  of  treating  these  alloys,  j 

At  the  works  which  I  present  for  consideration  all  avoidable  causes 
of  loss  have  been  eliminated,  or  their  operation  reduced,  with  the 
greatest  care.  Two  analyses  a  year  determine  the  proportions  of 
the  charges  and  the  composition  of  the  scoria.  Larger  establishments 
would  require  more  analytical  work,  but  there  is  no  reason  why  the 
largest  works  should  not  be  conducted  with  equal  care.  The  cost  of  the 
laboratory  would  not  be  more  than  $250,  and  the  work  would  consume 
only  a  few  days  in  each  month. 

Great  care  is  necessary  at  Lend,  because,  with  so  small  a  quantity  of 
ore,  any  disregard  of  proper  precautions  would  hazard  the  profits  of  the 
works.  In  1866  only  83  tons  of  ore,  worth  less  than  $6,400  in  gold  and 
silver,  and  containing  a  ton  and  a  half  of  copper,  were  treated.  And 
yet  this  small  quantity,  together  with  the  ore  which  is  treated  by  amal- 
gamation in  the  mills,  keeps  alive  two  mining  districts  and  a  smelting- 
works.  Beside  the  miners,  an  engineer,  two  smelters,  and  four  assistants 
have  to  be  supported  for  the  whole  year,  though  the  work  of  smelting 
occupies  only  twenty-seven  days  of  twenty-four  hours.  Of  course,  such 
a  state  of  things  can  be  maintained  only  by  low  prices,  and  we  find  the 
Austrian  workmen  paid  at  rates  varying  trom  27J  to  23  cents  (coin)  a 
day.  Charcoal  is  3i  cents  a  bushel,  and  wood  $1.17  a  cord.  In  this 
country  we  have  larger  supplies  of  ore,  sufficient  to  carry  on  the  largest 
works  on  a  correspondingly  economical  scale.  The  nature  and  higher 
value  of  our  ores  would  enable  us  to  work  with  less  expenditure  of  labor 
and  material  to  the  Troy  pound  of  silver  and  gold  than  at  Lend. 

In  considering  the  results  given  in  this  paper  for  guidance  in  using  a 
similar  process  at  the  West,  it  is  evident  that  the  American  ores  contain 
nothing  to  prevent  the  application  of  this  method.  Antimony,  arsenic, 
and  zinc,  the  bug-bears  of  the  smelter,  are,  with  the  exception,  perhaps, 
of  zinc,  quite  as  prevalent  at  Lend  as  in  Colorado,  Our  ores  contain 
more  pyrites  than  those  we  have  been  considering,  and  there  would  be 
H.  Ex.  211 27 
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no  necessity  of  a  fusion  for  raw  matte — aa  operation  which  has  no  object 
but  to  remove  the  gangue.  Whether  there  ought  to  be  a  fusion  for  con- 
centration depends  upon  the  richness  of  the  ore  and  its  adaptability 
to  concentration  by  machinery.  A  miixture  of  rich  "  smelting  ore  "  and 
concentrated  tailings,  such  as  is  now  worked  up'by  the  smelters,  could 
be  roasted  and  immediately  fused  with  lead.  One  more  fusion  with  a 
fresh  quantity  of  lead,  if  there  were  silver  enough  left  in  the  matte  to 
pay  for  the  work,  and  cupellation,  would  complete  the  process'.  We 
should  tlieo  have  a  process  divided  as  follows : 

1.  Concentration  of  poor  ore. 

2.  Roasting  of  concentrated  and  rich  ore. 

3.  Fusion  of  roasted  ore  with  lead. 

4.  Koasting  of  matte, 

5.  Fusion  of  matte  with  lead. 

6.  Cupellation. 

The  present.imperfect  concentration  of  tailings  in  Colorado  is  said  to 
cost  $6  a  ton.  A  perfect  concentration  would  cost  no  more.  The  other 
expenses  would  he — 


DajB'Ubor. 

Chwcoia. 

Woi-d. 

o:« 

Cord!. 

fi5,a 

is,  8 

3.10 

83.17 

Mr.  Hague  says  the  millers  expect  to  get  1  ton  of  concentrated  pyrites 
from  6  tons  of  tailings,  which  seems  to  indicate  a  pretty  heavy  loss.  At 
that  basis,  however,  the  theoretical  expense  would  be — 

Concentrating  6  tons  to  1 $6  00 

Smelting  1  ton,  3.10  days'  labor,  at  $3 9  30 

Smelting  1  ton,  82.17  bushels  charcoal,  at  25  cents 20  54 

Smelting  1  ton,  0.72  cords  wood,  at  $8 6  00 

Total 41  84 

Mining  at  $10 00  00 

Total  cost  of  treatment,  6  tons 101  84 

Cost  of  one  ton 16  94 

The  expense  of  charcoal  ought  to  bo  somewhat  less  than  this,  for  in 
consequence  of  the  small  quantity  of  material  treated  at  Lend,  no  less 
than  2.5  bushels  per  ton  of  ore  are  expended  in  heating  the  furnace.  If 
we  add  one-half  more  for  loss  in  blowing  out,  we  have  the  very  large 
proportion  of  3.7  bushels — a  quantity  which  would  be  lessened  to  1 
bushel  if  500  tons  of  ore  were  smelted  in  one  campaign.  Wi  h  proper 
management  this  could  be  very  much  exceeded,  so  that  the  expense  of 
charcoal  for  blowing  in  and  blowing  out  would  be  too  little  per  ton  to 
be  worth  reckoning. 

It  now  remains  to  consider  the  adaptability  of  this  process  to  western 
ores,  and  1  will  take  those  of  Colorado  as  an  example,  for  the  reason 
that  Mr.  Hague's  report  on  the  mines  of  that  Territory  offers  the  best 


.^vGoogle 


METALLURGICAL    PROCESSES. 


data  for  the  calculation.    He  gives  commercial  assays  of  ores  from 
various  lodes,  which  prove  their  value  to  be  as  follows : 


G->ia, 

SIl 

:^i 

Firat-dBaso™; 

3,5 

4,19 

MiUliiBOre, 

'.    ' 

The  coiu  value  of  the  first-class  ore  is  therefore  $91.30  for  the  gold 
and  $21.03  for  the  silver;  total,  $112.13.  By  roasting  the  ore  so  as  to 
leave  one-third  raw  matte,  and  smelting  with  180  to  195  pounds  of  lead 
to  the  ton,  we  ought  to  extract  90  per  cent,  of  the  gold,*  or  4.05  ounces, 
worth  $83.71 ;  and  73  per  cent,  of  the  silver,  or  11.90  ounces,  worth 
$15.35,  or  $99,06  in  all.     The  cost  of  this  would  be  about  as  follows: 

Mining  one  ton  of  ore $10  00 

Eoasting:  0.04  day's  labor,  at  $3. $1  20 

0.029  cord  wood,  at  $S 23 

8  months'  interest   on  $10,  at  12  per 

cent 80 

$2  23 

gmeltjng :  1.5  day's  labor 4  50 

8  pounds  lead,  at  5  cents 40 

46  bushels  charcoal,  at  25  cents 11  50 

16  40 

Total  for  roasting  and  smelting 18  63 

Total  for  mining,  roasting,  and  smelting 28  63 

If  onr  ore  contains  no  copper,  and  the  matte  will  not  pay  for 
furtlier  treatment,  and  wo  proceed  at  once  to  eupellatiou,  we 
have  in  addition : 

Cupellation :  0,24  day's  labor,  at  $3 $0  75 

0.37  bushels  coal,  at  25  cents , 09 

0.09  cord  wood,  at  $8 5  52 

9  pounds  leiid,  say  at  5  cents 45 

6  81 

Total  for  mining,  roasting,  smelting,  and  enpellation, 35  44 

Profit,  $99.06— $35.44=$C3.C2. 

We  have  remaining  a  matte  containing  .$13,07,  and  probably  a  cer- 
tain amount  of  copper.  Let  us  see  whether  this  will  pay  to  work  by 
itself.    The  cost  will  be : 

•  It  will  be  observed  by  reference  to  the  table  of  tbe  third  fusion  that  alt  the  gold 
woa  extracted  by  ooe  operatioii  at  Lead  !□  lt%G.  I  have,  however,  adhered  to  Dr. 
Turner's  general  estimate  in  maliiiig;  the  aboYe  colonlations. 
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Eoasting :  0.30  day's  labor,*  at  $3 $0  90 

0.02  cord  wood,  at  $8  .  - 18 

$: 

Smelting:  0.60  day's  labor,  at  $3 -  $1  80 

37  bushels  coal,  at  25  cents 6  75 

5  pounds  lead,  at  5  cents 25 


This  would  cause  a  loss;  for  calculating  4  iier  cent,  loss  on  gold  and 
10  per  cent,  on  silver  lu  tJie  original  ore,  we  hare  only  $7.50  which  can 
be  .extracted  from  the  matte.  The  loss  would  therefore  be  $3.38,  and 
unless  the  matte  were  worked  for  other  products,  as  for  copper,  it 
probably  could  not  be  utilized  at  present,  though  in  many  cases  it  would 
be  required  as  a  basic  flax  in  the  first  fusion.  Considering  the  present 
state  of  the  West  and  proportion  of  copper  in  the  ore,  the  process  would 
probably  consist  of  three  operations — first,  roasting  the  ore ;  second, 
fusion ;  and  thu?d,  cupellation,  the  copper  matte  being  sold. 

Accepting  the  Burroughs  milling  ore  as  an  average  of  the  second- 
class  ore,  we  have  for-this,  one  ounce  gold,  worth  $20.67,  and  4,5  ounces 
silver,  worth  $5.81 ;  total,  $25.48.    The  cost  of  treating  it  would  be : 

Mining  6  tons $60  00 

Concentrating  6  tons  to  1 6  00 

Boasting  and  smelting  1  ton 18  63 

Cupellation 6  81 

Add  for  roastingt 2  00 

Cost  of  treating  6  tons - 93  44 

Cost  of  treating  1  ton 15  57 

Yield  at  90  per  cent,  of  the  gold $18  60 

yield  at  73  per  cent,  of  the  silver 4  24 

Total  yield 22  84 

Cost , 15  57 

Profit $7  27 


This  would  leave  a  matte  containing  $1.80  in  gold  and  silver,  and  per- 
haps some  copper. 

The  above  calculations  are  of  course  theoretical,  so  far  as  they  relate 
to  works  which  have  never  yet  been  established  in  the  Territory.  There 
may  be  errors  in  the  prices  assumed  for  labor  and  materials;  but  there 
is  no  reason  why  the  amount  of  labor  and  material  expended  per  ton 
should  be  more  than  at  Lend ;  that  part  of  the  calculations  is  not  theo- 
retical. Undoubtedly  in  establishing  such  woiks  some  difficulties  would 
be  experienced,  but  with  a  railroad  to  the  foot  of  the  mountains,  and 
the  improved  facilities  for  communication,  the  difficulties  in  the  way 


'A  certain  correction  bas  to  be  applied,  because  the  atnouiit  of  matte  is  takon  as 
lai^er  tLaa  at  Lead.    I  have  assumed  it  to  be  50  per  cent.  more. 

tFine  ore  requires  a  more  expensive  roasting  than  eoarso,  for  which  reason  I  liave 
added  50  per  cent,  to  the  cost.  Roasting  in  furnaoea,  Mr.  Hague  says,  costs  (5  ia 
Colorado. 
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cannot  compare  witli  those  wLicb  have  been  overcome  in  ftstablishing 
the  milling  system, 

A  chief  drawback  to  extracting  the  precious  metals  in  the  Territory, 
instead  of  concentrating  them  in  a  matte  to.  be  exported,  ia  thoaght  to 
be  the  lack  of  lead-orea,  since  the  Georgetown  mines  have  not  fulfilled 
their  promise  as  lead  mines.  Let  ns  see  how  much  is  required  for  works 
treating  25  tons  of  ore  a  day,  a  capacity  which  is  considei^d  to  be  quite 
respectable  for  a  mill ;  anil  it  is  to  be  remembered  that  these  25  tons  are 
concentrated  ore  representing  several  times  that  quantity  of  ore  as  it 
came  from  the  mine.  The  loss  amounts  to  about  17.7  pounds  of  lead  per 
ton,  or  less  than  one  per  cent.  Of  galena-ore  yielding,  say,  70  per  cent. 
lead,  one  ton  daily  suffices  for,  say,  70  tons  pyrites,  or  21,000  tons  yearly; 
two  tons  daily  suffice  for,  say,  140  tons  pyrites,  or  43,000  tons  yearly ; 
five  tons  daily  suffice  for,  say,  350  tons  pyrites,  or  105,000  tons  yearly. 

If  each  ton  of  smejting  ore  represents  6  tons  of  ore  &om  the  mine, 
we  have  more  than  600,000  tons  of  ore  treated  with  1,500  tons  of  ga- 
lena-ore. Eveii  if  the  mines  of  Georgetown  and  Argenta  are  unable 
to  supply  this  amount,  it  could  easily  be  bought  in,  and  brought  from 
Utah,  at  rates  which  would  at  least  pay  its  own  cost.  My  object,  how- 
ever, is  not  to  urge  any  process  upon  the  attention  of  western  miners, 
or  prove  by  full  figures  its  applicability.  I  offer  the  Lend  process  as 
one  which  deals  with  ores  precisely  similar  to  those  of  Colorado,  and 
leave  it  to  those  who  are  interested  in  the  mines  of  that  territory  to 
work  out  its  adaptability. 
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CHAPTER    XII. 

THE   AMALGAMATION   OF   GOLDOEES. 

This  ciiapter  constitates  a  supplement  to  the  preceding  one  on  eco- 
nomical results  in  the  treatment  of  gold  and  silver  ores  by  fusion,  and' 
was  likewise  furnished  to  me  by  John  A,  Church,  E.  M.,  of  New  York. 
I  give  the  chapter  without  change  or  comment;  but  I  do  not  fully  con- 
cur in  the  theory  of  amalgamation  which  it  presents. 

It  is  commonly  supposed  that  mercurj  takes  up  gold  by  reason  of  an 
afftnity  which  causes  the  union  of  the  metals  whenever  they  are  broiight 
in  contact,  and  in  the  use  of  amalgamated  copper  plates  for  catching 
the  gold,  the  Americans  have  trusted  the  success  of  their  gold-mills 
entirely  to  this  action.  In  Austria  they  proceed  on  a  different  basis. 
There  they  acknowledge  the  affinity  of  gold  for  mercury,  but  confine  it 
within  small  limits.  The  gold  which  is  dissolved  by  the  mercury,  and 
which  passes  with  it  through  the  filter,  is  that  which  Las  a  chemical 
union  with  the  mercury;  while  that  which  remains  in  the  filter,  and 
after  distillation  forms  the  "  retort,"  is  merely  particles  of  gold  which 
have  mechanically  sunk  into  the  mercury  byforce  of  gravity.  Their  sur- 
faces are  attacked  by  the  fluid  metal,  which  acts  as  a  cement  to  bind 
theratogether;  but  in  no  sense  do  they  form  a  definite  amalgam.  I  will 
not  discuss  this  point  thoroughly  here,  but  merely  point  out  some  facts  in 
relation  to  Colorado  ores  which,  on  this  hypothesis,  give  a  ready  explana- 
tion for  the  poor  yield  of  those  ores  in  the  mill. 

•The  principles  on  which  the  separation  of  gold  from  its  ores  is 
efi'eeted  by  mechanical  means  are  easily  explained.  If  we  have  a  sub- 
stance composed  of  two  elements,  one  having  a  specific  gravity  of  10 
and  the  other  of  5,  it  is  clear  that  if  we  can  provide  a  liquid  having  a 
density  of,  say,  7,  the  former  can  sink  in  it,  and  the  latter  cannot.  To 
accomplish  the  separation  of  the  two  we  have  only  to  crush  the  sub- 
stance to  a  certain  fineness  and  place  it  in  a  bath  of  the  liquid.  As  soon 
as  each  particle  of  gravity  10  comes  in  contact  with  the  fluid,  it  sinks, 
and  we  have  only  to  agitate  the  sand  and  bring  every  particle  in  contact 
with  it  to  produce  perfect  separation.  We  have  then  the  two  elements, 
.  one  at  the  bottom  and  the  other  on  the  top  of  the  liquid. 

This  is  precisely  what  takes  place  in  the  so-called  amalgamation  of 
gold-ores.  Gold  has  a  specific  gravity  of  19.33,  and  mercury  of  13.60. 
The  iron  pyrites  in  which  the  gold  of  Colorado  is  found  has  a  gravity  of 
about  5,  and  quartz,  anothei-  constituent  of  those  ores,  has  a  gravity  of 
2.6.  It  would  appear,  then,  that  in  a  mixture  composed  of  gold,  specific 
gravity  19.33,  and  pyrites,  specific  gravity  5,  there  should  be  no  difficulty 
in  effecting  the  separation  when  the  gold  in  a  finely  divided  state  is 
passed  over  mercury  in  which  the  gold  can  and  the  pyrites  cannot  sink. 
The  Austrian  gold-mill  was  devised  to  satisfy  these  conditions,  and  it 
works  perfectly.  In  it  mechanical  contact  between  the  gold  and  mer- 
cury is  effected  in  the  most  perfect  way,  and  the  mercury  lyingin  a  bath 
1  to  IJ  inches  deep,  is  in  a  condition  to  act  either  by  affinity  or  merely  as 
a  fluid  of  medium  density.  And  yet  this  apparatus  fails  to  extract  the 
gold  from  most  of  its  ores,  and  the  tailings  are  sent  to  the  smelting- 

"What  follows  la  partly  taken  from  an  article  by  me  in  the  Sdentijio  Ameriean  of  Oc- 
tober 7,  1871.  In  that  article  au  error  was  made  in  putting  the  "  normal  alloj  "  at  35 
silver  and  65  gold.  It  Bhouldhave  been  the  reverse,  or  35  gold  andGSsilver.  Tlieerror, 
howovor,  leaves  tbe  argument  unaffected. 
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■works,  if  they  can  be  made  to  pay  tbe  cost  of  treatmeot.  In  some  cases, 
as  for  instance  at  Zell,  spoken  of  la  the  beginning  of  this  paper,  tbe  ore, 
■ft'orrh  only  $2  and  less  a  ton,  is  unable  to  bear  any  expense  bat  amalga- 
mation, and  it  could  not  bear  even  this  were  it  not  for  the  fact  that  its 
gold  is  fine  and  contains  little  silver. 

There  is  a  difflculty  in  treating  gold-ores  with  mercury,  in  the  explana- 
tion of  which  we  may  perhaps  account  for  the  trouble  experienced  in 
Colorado-  Native  gold  is  rarely  or  never  pure.  It  is  alloyed  with  silver, 
which  has  a  specific  gravity  of  10.56.  An  alloy  of  the  two  metals,  there- 
fore, has  a  specific  gravity  between  19.33  and  10.56,  depending  upon  the 
proportion  of  the  two  metals.  With  gold  35  and  silver  65  parts,  the 
specific  gravity  of  the  alloj  is  about  the  same  as  that  of  mercnry,  and 
it  canpotsinkin  that  fluid;  that  is,  it  will  not  "amalgamate."  The 
question  is  then,  do  the  ores  of  Colorado  eontsiin  more  than  Go  of  silver 
to  35  of  gold  ?  Let  us  calculate  the  assays  given  above,  and  we  have 
the  following  table,  the  35  gold  and  65  silver  being  taken  as  the  normal 
lUoy 
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These  are  fair  specimens  of  Colorado  ores,  and  we  see  that  the  gold 
they  yield  will  not  sink  in  mercury.  And  yet  those  who  adhere  t^  the 
milling  process  say  it  does  amalgamate.  That  is  true  to  a  certain  ex- 
tent. Part  of  it  amalgamates,  and  in  that  respect  it  exactly  resembles 
the  Lend  ores,  in  which  part  of  the  gold  amalgamates  and  part  will  not 
The  explanation  is  that  Colorado  ore  contains  1  free  gold,  2  gold  alloyed 
with  silver,  and  perhaps  3  silver  not  alloyed  with  gold.  Mr.  Hague 
thinks  that  the  mills  extract  about  55  per  cent,  of  the  gold  in  the  first 
operation,  and  15  per  cent,  more  by  a  repetition.  If  we  construct  a 
table  for  Colorado  ores  such  as  I  have  given  for  the  Lend  ores  we  shall 
have  something  like  this: 
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Thus  we  see  from  this  table  that  of  the  above  Colorado  ores  only  57.7 
per  cent,  of  the  gold  aad  2.9  per  cent  of  the  silver  is  extracted  by  amal- 
gamation. These  proportions  are,  of  course,  hypothetical ;  but  we  may 
regard  them  as  near  the  truth. 

The  Burroughs  milling  ore  contains  1  ounce  gold  and  4.5  ounces  silver. 
At  the  same  rate  of  yield  the  proportions  wonld  be : 
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The  value  of  the  Burroughs  milling  ore  is  therefore  $12,15  in  gold 
that  will  amalgamate,  and  $14.42  alloy  that  will  not  amalgamate ;  or 
45.5  of  the  former  and  64.5  of  the  latter  in  100  of  value.  TLns  we  see 
that  to  its  great  fault  of  not  extracting  more  tlian  70  per  cent,  of  the 
gold  amalgamation  Jidds  the  loss  of  nearly  all  the  silver;  so  that  the 
real  saving,  even  by  the  best  work,  including  a  repetition  of  the  milling, 
is  under  60  per  cent,  of  the  value. 

I  judge  that  the  Colorado  ores  contain  silver  not  alloyed  with  gold, 
from  the  fact  that,  although  a  great  deal  of  the  gold  has  been  removed 
by  the  mercury,  which  leaves  nearly  all  the  silver,  tiie  tailings  show 
no  proportionate  increase  of  silver  to  gold.  Silver  has  therefore  been 
removed  as  well  as  gold,  and  in  about  the  same  proportion.  In  three  tables, 
giving  assays  of  tailings,  which  Mr.  Hague  publishes,  we  have  the  fol- 
lowing proportions : 

Gold.        Silver, 
Ounces.    Oani;ee, 

1 1.05  4.32 

2. 0.66  2.6-i 

3. 2.34  3.87 

Average , 1.35  3.61 

Proportion 27  73 

Compared  with  23  gold  and  77  silver^  which  is  the  average  of  the  ores, 
these  figures  show  that  both  silver  and  gold  have  disappeared,  and  about 
equally,  in  tbe  process  of  milling.  Though  hardly  necessary,  I  will  say 
that  nothing  in  the  bullion  explains  this  fact,  for  that  is  composed  of 
845  gold  to  155  silver,  on  an  average.  The  cause  of  this  loss  is  undoubt- 
edly defective  concentration.  The  ores  probably  contain  proper  silver- 
minerals,  which  are  very  brittle,  reduce  to  a  fine  powder  in  crushing, 
and  are  easily  carried  off  on  the  stream.  It  iuay  be,  too,  that  tte  small 
proportion  of  galena  found  in  the  ore  is  highly  argentiferous,  but  con- 
tains little  or  no  gold.  This  would  partly  account  for  the  loss  of  silver, 
for  when  galena  is  stamped  through  a  mesh  of  25  to  the  inch,  and  then 
concentrated  in  a  buddle  we  may  be  sure  tliat  very  much  of  it  goes  in 
the  water. 

It  must  not  be  supposed  that,  the  above  table,  in  which  the  gold  of 
Colorado  ores  is  divided  into  free  gold  and  auriferous  silver,  is  correct 
in  its  proportions.  In  the  ore  thevQ  are  probably  an  unknown  number 
of  distinct  alloys,  and  the  gold  we  obtain'comes  (1)  from  fine  gold,  (2) 
from  those  alloys  which  contain  mote  than  35  per  cent,  of  gold.  We 
know  Irom  the  bullion  that  about  one-sixth  of  the  amounts  which  I 
haveput  down  to  fine  gold  is  really  silver.  The  great  fact  remains  that,  if 
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«e  accept  tlie  Austrian  explanation,  the  Colorado  ores  onglit  not  to  amal- 
gamate well ;  and  when  we  examine  the  resnlte  of  practice,  we  find  that 
they  do  not.  This  may  be  only  a  coincidence,  but  if  so,  it  is  one  suf- 
ficiently remarkable  to  make  us  reconsider  the  determination  to  force 
those  ores  to  amalgamate,  to  which  we  have  so  stnbbornly  held  for  ten 
or  twelve  years. 

Before  leaving  this  subject  it  may  be  well  to  inquire  how  it  is  that 
gold  is  amalgamated  on  copper  plates  in  Colorado,  where,  of  course, 
there  is  no  mercury-bath.  All  experimenters,  I  believe,  agree  that 
more  than  half  the  amalgam  obtained  is  made  in  the  battery,  and  the 
plates  placed  there  collect  the  larger  part  of  the  gold-sand.  Probably  , 
still  more  comes  in  contact  with  the  mercury  within  the  battery,  and 
issues  from  the  screen  with  the  surfaces  of  the  gold-particles  covered 
with  mercury,  or  a  true  amalgam  of  gold  and  mercury,  which  gives 
them  the  power  of  adhering  to  the  coat  of  amalgam  on  the  plates.  One 
of  the  signs  for  which  the  amalgamator  constantly  watches  is,  in  fact, 
the  appearance  of  hard,  dry  particles  of  "  amalgam,"  which  he  knows 
by  experience  are  apt  to  pass  over  Ihe  plate  without  adhering.  Hoadds 
mercury,  to  the  battery  and  the  particles  then  come  out  with  a  softer  coat 
and  readily  fix  themselves  to  the  plate.'  The  success  of  the  plates  as 
amalgamators  is  also  greater  when  there  is  a  thick  coat  of  soft  amalgam 
on  them,  and  all  these  facts  point  to  the  supposition  that  the  gold  is 
retained  on  the  plates  by  virtue  of  the  cementing  properties  of  the  mer- 
cury with  which  it  becomes  covered  in  the  battery. 

Another  .method  of  amalgamating  gold,  in  us^  in  this  country,  is  the 
Washoe  pan-amalgamation.  In  the  pans,  it  is  well  known,  there  is  no 
bath  of  mercury,  but  this  metal  is  distributed  through  the  pulp  in  small 
drops,  the  object  being  to  secure  not  ouly  thorough  contact  of  the  mer- 
cury with  the  silver,  but  also  to  maintain  this  contact  long  enough  to 
have  chemical  action  set  in.  To  run  sulphide  or  even  chloride  of  silver 
over  mercury,  as  gold  is  run  over  a  bath  of  that  metal  in  the  Austrian 
mill,  would  not  answer.  But  the  Oomstock  ore  contains  gold  as  well  as 
silver,  and  the  "Washoe  secures  a  very  good  proportion  of  it ;  as  much, 
probably,  as  any  amalgamation  will  extract  of  gold  that  is  not  posi- 
tively line.  The  following  results  of  numerous  bullion  assays  taken 
from  Mr.  Hague's  book  represent  in  all  133,844  tons  of  third-class 
ore,  and  5,105  tons  of  second-class  ore :  for  third  class,  32A  gold 
and  67.6  silver ;  for  second  class,  36.7  gold  and  63.3  silver.  So  that 
gold  is  really  saved  in  the  Washoe  pans,  and  they  seem  to  work,  in 
fact,  better  than  the  Colorado  mills,  for  they  extract  no  less  than  81.1 
per  cent,  of  the  gold  and  64.6  per  cent,  of  the  sHver,  estimated  on  the 
mill  samples.  How  is  it  that  gold  can  be  taken  up  when  the  mercury 
is  in  fine  drops  all  through  the  pulp,  and  there  is  no  opportunity  for  its 
mechanical  action  as  a  fluid  of  medium  density  ?  Though  no  examina- 
tion of  this  subject  has  been  made,  I  have  no  doubt  the  bulk  of  the 
gold  is  obtained,  either  in  the  pan  where  the  pulp  is  thinned,  or  in  the 
settler  where  it  undergoes  stUl  greater  thinning,  and  the  conditions  are 
in  fact  extremely  favorable  for  collecting  the  gold  at  the  bottom,  and 
entirely  bj',  mechanical  means.  There  it  meets  with  mercury  and  follows 
it  in  its  subsequent  movements.  Undoubtedly  some  gold  is  taken  up  by 
the  mercury  while  stUl  distributed  through  the  pulp,  but  the  con- 
ditions under  which  mercury  separates  this  metal  from  its  ores  teach  us 
that  this  cannot  be  a  very  large  proportion  of  the  whole.  It  is,  indeed, 
a  very  small  proportion,  and  fortunately  there  is  an  analysis  which 
proves  this.  In  the  chapter  on  the  chemistry  of  the  Washoe  process  wo 
have  the  followinganalysis  of  some  crystals  of  Washoe  amalgam  given  : 
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Mercury. . . : 75. 04 

Silver 24. 38 

Gold 77 

The  proportions  of  8ilver=96.5  to'  gold=3.5,  are  here,  it  will  be  ob- 
served, very  different  from  those  fonnd  in  the  bullion  of  the  third-class 
ore  spoken  of  above,  and  which  was,  silver  67.6,  and  gold  32.4. 

In  worlcing  the  small  pan  used  in  making  the  experiments  upon  which" 
thechapter  upon  the  chemistry  of  the  pan.processis  ba^ed,  it  is  to  be  noted 
that  no  such  proportion  of  silver  to  gold  was  obtained  as  that  which 
occurs  in  the  regular  returns  of  the  Savage  Company.  In  trying  the 
flrst^class  Savage  ore,  the  bullion  contained  silver  034.7,  to  gold  40.5; 
or,  in  100  parts,  silver  04.9  and  gold  5.1 ;  and  yet  the  yield  of  silver  was 
only  33.55  per  cent.,  while  that  of  the  gold  was  70.6.  Had  the  yield  of 
silver  equaled  that  of  gold,  the  proportion  of  the  latter  wonld  have 
been  very  much  smaller.  Probably  in  working  in  the  large  way  gold 
collects  in  the  bottom  of  the  agitator  and  is  taken  up  by  the  mercury 
of  the  next  charge  of  pnip,'  a  state  of  things  that  could  not  exist  in  the 
experiments,  because  the  apparatus  was  there  thoroughly  cleaned  after 
each  pan. 
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CHAPTER   XIII. 

THK   AMALGAMATION   OF    SILVER  GEES   IN   PANS,    WITH 
THE  AID  OP  CHEMICALS. 

The  attention  of  tlie  mining  public  has,  within  late  years,  been  largely 
attracted  to  the  existence  of  numerous  veins  and  deposits  of  silver  ore, 
the  beneticiation  of  which  was,  however,  apparently  impracticable,  as 
the  ores  they  furnish  cannot  be  worked  withaoy  degree' of  success  by 
the  ordinary  amalgamation -process,  and  are  not  sufficiently  rich  to  bear 
the  expense  of  roasting,  even  after  the  improved  and  cheaper  methods 
now  in  vogue.  An  over-confidence  in  the  adaptability  of  the  ordinary 
Washoe  process  to  the  working  of  ores  of  the  most  different  characters 
has  led  to  numerous  failures,  while,  on  the  other  hand,  the  caution  bred 
of  experience  causes  many  properties  to  lie  idle  which  would  prove 
remunerative  under  a  method  of  treatment  equal  in  thoronghness  to  the 
ordinary  process,  without  greatly  exceeding  it  in  expense.  The  demand 
for  such  a  process  has  within  the  last  three  years  been  practically  tilled, 
but  the  suspicion  with  which  all  innovations  are  iiegarded,  andj^he 
uninvestigative  spirit  of  the  "  practical "  millman,  have  prevented  this 
new  method  from  being  more  generally  known  and  adopted.  The  facts 
now  set  forth  shonld  demonstrate  its  usefulness  beyond  a  question.  A  ■ 
test  of  its  merits  can  be  readily  made.  Simple  as  it  appears,  it  can  be 
made  to  solve  many  metallurgical  and  financial  problems  in  the  way  of 
working  ores  to  a  fair  percentage  of  their  value,  and  with  profit,  which 
hitherto  have,  by  their  apparent  rebelliousness,  proven  only  sources  of 
loss. 

The  first  successful  attempt  at  amalgamating  rebellions  silver-minerals 
in  pans,  and  without  roasting,  was  made  on  the  Comstock  slimes.  By 
far  the  greater  portion  of  these  slimes  was  in  former  years  allowed  to 
run  to  waste.  This  loss  was  probably  looked  upon  as  an  evil  unavoidable 
in  wet-crnshing  mills,  and  was  partially  excused  by  the  fact  that  not  more 
than  35  per  cent,  of  their  gross  value  could  be  extracted  by  the  then 
known  methods  of  treatment.  There  was  consequently  but  little  induce- 
ment to  millmen  to  save  slimes  assaying  $40  per  ton,  or  thereabout,  as 
they  could  barely  be  worked  to  a  profit.  Thousands  of  tons  were  thus 
lost,  which  at  the  present  day  would  yield  an  enormous  fortune  to  their 

Some  three  years  ago  a  series  of  experiments  were  made,  which  clearly 
proved  that  these  slimes  could  be  worked  to  a  high  percentage  at  a  cost 
which,  though  greater  than  that  of  ordinary  milling,  still  left  a  good 
margin  for  profit.  Mill-owners  were  induced  to  save  and  sell  what  they 
had  hitherto  allowed  to  run  waste,  and,  shortly  after,  the  working  of 
slimes  became  a  distinct  feature  of  milling  on  the  Comstock. 

All  this  was  effected  simply  by  adapting  to  the  Washoe  pan-process 
certain  features  of  the  Mexican  patio,  namely,  the  use  of  sulphate  of 
copper  and  salt  in  sufftcient  quantities  to  decompose  the  rebellious  silver- 
minerals  and  leave  them  in  a  favorable  state  for  amalgamation.  The 
successful  applicatloa  of  these  chemicals  to  the  ordinary  Washoe  process 
was  entirely  novel.  It  is  true  that  in  former  years  many  millmen  had 
tried  these  chemicals  among  a,  host  of  others,  but  their  experiments 
were  invariably  carried  on  with  such  a  want  of  knowledge  that  failure 
was  inevitable.    Some  nsed  bluestone  without  salt,  and  others  salt  with- 
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oat  bluestone.  WLen  the  two  were  used  simultaneously,  the  amount 
was  so  small  that,  the  effect  coald  not  lie  appreciated.  At  the  time 
referred  to  it  was  a  maxim  amon^  millmen  that  no  heneflt  was  to  be 
derived  from  the  use  of  chemicals.  Mr.  Kuatel,  in  his  book  on  the 
Washoe  process,  after  giving  a  list  of  different  chemicals  employed  or 
recommended— none  of  which  were  probably  ever  largely  adopted — 
expresses  strong  doubts  as  to  the  efficacy  of  any  or  all  chemicals;  and 
in  a  later  article,  after  admitting  the  extraordinary  effects  obtained  on 
slimes,  states  that  the  same  process  would  not  be  applicable  to  sands. 
So  much  to  vindicate  the  practical  originality  of  this  process.  It  will 
be  shown  further  on  that  it  can  be  applied  with  equal  advantage  to  the 
working  of  sands. and  tailings.  There  is  no  certainty  as  to  the  Ibrmulte 
in  obedience  to  which  the  chloride  of  copper — which  is  formed  by  the 
mutual  action  of  salt  and  sulphate  of  copper — effects  its  purpose. 
Chemists  are  not  agreed  as  to  the  various  re-actions,  and  the  subject  is 
still  under  dispute.  Its  theoretical  comprehension  is,  however,  not 
essential  to  the  practical  operations  which  will  be  described. 

We  will  first  consider  the  application  of  chloride  of  copper  to  the 
working  of  slimes,  and,  later,  its  extension  to  the  treatment  of  sands  or 
pulp. 

Slimes  constitute  the  clayey  portion  of  the  ore  which  flows  from  the 
battery  in  wet-crushing  mills,  and  is  imperfectly  caught  gr  settled  in 
the  tanks  constructed  for  the  purpose  of  catching  the  crushed  ore.  It 
is  needless  to  say  that  with  a  sufficient  number  of  tanks  these  slimes 
could  be  saved,  but  lack  of  space  generally  renders  this  impracticable, 
and  the  usual  plan  is  to  allow  them  to  flow  into  reservoirs  oiitside  of  the 
mill,  from  which  they  are  afterward  dug  out,  allowed  to  dry,  and  hauled 
to  the  mill. 

The  mechanical  treatment  of  slimes  varies  but  little  from  that  of 
ordinary  ore.  Their  finely-divided  condition  renders  grinding  unneces- 
sary, and  calls  merely  for  a  sufficiently  violent  motion  to  thoroughly 
incorporate  the  quicksilver  with  the  pulp. 

The  length  of  time  devoted  to  the  amalgamation  of  a  charge  of  ore  is 
influenced  to  a  great  extent  by  the  amalgamating  capacity  of  the  mill, 
and  by  various  reasons  of  economy.  It  often  becomes  advisable  to 
sacrifice  a  certain  i)ercentage  of  the  value  for  the  sake  of  working  a 
greater  number  of  tons  per  diem.  To  insure  good  results  a  charge 
should'  not  remain  in  the  pan,  subject  to  the  action  of  quicksilver  and 
chemicals,  less  than  six  to  seven  hours. 

In  working  ordinary  ores  the  quicksilver  is  not  added  until  the  pulp 
has  been  thoroughly  ground.  This  is  to  prevent  the  flouring  of  the 
quicksilver;  but  since  slimes  require  no  grinding,  one  might  suppose 
that  it  would  be  more  advantageous  to  put  the  quicksilver  into  the  pan 
on  charging,  thus  allowing  more  time  to  the  amalgamation. 

Experience  has,  however,  shown  that  better  results  are  obtained  bv 
putting  in  the  chemicals,  i.  e.,  sulphate  of  copper  and  salt,  first,  and 
adding  the  quicksilver  from  two  to  three  hours  later,  thus  allowing  the 
intervening  length  of  time  for  the  decomposition  or  "preparation"  of 
the  refractory  minerals.  The  reason  of  this  is  not  immediately  apparent, 
as  the  quicksilver  charged  simultaneously  with  the  chemicals  should 
attack  the  chloridized  (?)  silver-minerals  in  statu  nasoenti.  The  amount 
per  ton  of  chemicals  employed  varies  with  the  richness  of  the  slimes. 
The  quantity  is  always  largely  in  excess  of  that  called  for  by  the 
chemical  equivalents  of  the  minerals  to  be  acted  upon,  but  in  very  large 
pans  the  relative  proportions  may  be  diminished.  Taking  ordinary 
slimes,  assaying  thirty  dollars  per  ton,  as  a  basis,  the  average  quantities 
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of  sulphate  of  copper  and  salt  emplojetl  per  ton  are  10  to  12  pounds  of 
the  former  and  20  to  26  pounds  of  the  latter. 

These  quantities  may  lie  advantageously  increased  on  slimes  of  higher 
gcade.  The  exact  amounts  must  be  determined  by  conscientious  assays. 
lu  working  slimes  of  uniform  character,  the  varying  fineness  of  bullion 
furnishes  an  excellent  empirical  test  of  the  amount  of  chemicals  to  be 
employed.  The  baseness  of  the  bullion  increases  with  the  quantity  of 
sulphate  of  copper  used,  owing  to  the  precipitation  of  copper  by  the  iron 
of  the  pan,  and  its  consequent  amalgamation.  The  millman  soon  dis- 
covers that  beyoud  a  certain  point  an  excess  of  sulphate  of  copper  pro- 
duces no  adequate  results  besides  reducing  the  fineness  of  his  bullion. 
Having  once  determined  the  average  fineness  of  his  bullion  when  work- 
ing under  the  most  favorable  circumstances,  he  increases  or  diminishes 
the  amount  of  sulphate  of  copper  as  the  bullion  becomes  finer  or  baser 
than  his  standard. 

The  same  amount  of  chemicals  with  richer  slimes  will  produce  finer 
amalgam,  which  is  due  to  the  fact  that  a  largerainount  of  silver  is  amal- 
gamated wtile  the  same  percentage  of  copper  is  precipitated.  Should 
the  value  of  the  slimes  and  consequent  fineness  of  the  bullion  increase 
materially,  it  becomes  necessary  to  determine  by  assay  the  most  advan- 
tageous proportion,  and  to  adopt  a  new  standard  of  fineness.  A  source 
of  great  expense  in  the  working  of  slimes  is  the  excessive  and  appar- 
ently unavoidable  loss  of  quicksilver.  Working  with  all  the  advantages 
of  settlers  and  agitators,  this  loss  seldom  falls  below  four  pounds  per  ton, 
whereas  in  quartz-mills  it  does  not  as  a  rule  exceed  IJ  to  IJ  pounds  per 
ton  of  ore.  This  is  undoubtedly  due  to  the  nature  of  the  slimes,  which 
have  the  same  effect  upon  the  quicksilver  as  oil  or  grease,  forming  afllm 
or  coating  over  the  surface  of  the  metal,  and  preventing  the  globules 
from  uniting.  The  minute  particles  settle  with  difBeulty,  and  to  a  great 
extent  flow  off  with  the  tailings..  The  excessive  loss  in  working  slimes 
cannot  with  justice  be  ascribed  to  the  action  of  chloride  of  copper,  as  in 
working  the  tailings  by  the  same  process  the  loss  of  quicksilver  per  ton 
is  not  greater  than  in  ordinary  quartz-mills,  thus  proving  sufaeiently 
that  the  deleterious  action  of  chloride  of  copper  upon  quicksilver  is  not 
appreciable  upon  so  large  a  scale. 

Many  attempt'*  have  been  made  to  effect  a  saving  of  quicksilver  in 
milling,  but  SO  far  only  mechanical  appliances  have  met  with  success. 
Although  sodium,  sodium'  amalgam,  cyanide  of  potassium,  &c.,  are  very 
effective  in  temporarily  "enlivening"  the  quicksilver,  their  action 
speedily  dies  out  after  the  latter  has  been  transferred  to  the  pan,  and 
experience  has  sufBoiently  demonstrated  that  when  employed  in  prac- 
ticable quantities  they  have  no  effect  in  aiding  the  amalgamation.  The 
only  thorough  method  of  cleansing  quicksilver  is  to  retort  it,  and  the  use 
of  proper  straining-sacks  will  render  a  recourse  to  the  method  unneces- 
sary. 

The  following  table  will  show  results  obtained  in  working  on'a  large 
scale  two  different  lots  of  slime : 

1.  Slimes  from  various  mills, 

2.  Slimes  from  Savage  ore. 
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The  results  obtained  iii  the  working  of  lot  No.  2  are  somewhat  above 
the  average,  which  can  be  estimated  at  about  80  per  cent,  of  the  assay 
value. 

The  method  of  treatment  now  in  vogue  is  susceptible  of  modification 
and  improvement.  The  yield  can  be  increased  by  charging  the  chemi- 
cals at  two  different  periods,  say  two-thirds  at  first  and  the  remaining 
third  two  or  threebonrs  later.  Thisisdoeto  the  fact  thatthe  action  of  the 
chloride  of  copper  becomes  more  feeble  as  time  elapses,  and  is  revivified 
by  the  addition  of  this  second  portion. 

A  saving  in  the  amount  of  saltconsumedcanbe  effected  by  dissolving 
it  togtither  with  the  sulphate  of  copper  in  vats  in  proportions  approxi- 
mating to  their  chemical  equivalents,  and  charging  the-resulting  chloride 
of  copper  in  the  liquid  state.  The  plan  of  putting  the  sulphate  of  cop- 
per and  salt  into  the  pan  separately,  necessitates  a  large  excess  of  the 
latter  to  insure  the  complete  decomposition  of  the  former.  An  excess 
of  salt  was 'originally  deemed  advantageous  on  the  supposition  that  it 
would  act  beneficially  iu  holding  the  chloride  of  silver  in  solution,  thus 
presenting  more  surfaces  of  contact  to  the  action  of  the  qbickeilver,  and, 
moreover,  would  convert  the  Hg  01  formed  to  Hg  OF,  in  which  state  it 
would  be  precipitated  by  the  iron  of  the  pans  in  the  metallic  form.  It 
ia,  however,  improbable  that  such  re-actions  should  occur  on  a  large  scale 
whei^  the  re-agents  represent  so  small  a  proportion  of  the  entire  mass. 

The  discovery  of  a  cheap  method  of  working  slimes  led  to  important 
results.  The  same  process  was  soon  applied  to  the  working  of  low-grade 
tailings,  of  which  vast  quantities  had  accumulated  on  the  plains  border- 
ing on  the  OarsonEiver,  at  Dayton,  and  at  other  points.  Several  mills, 
with  a  capacity  of  working  from  250  to  300  tons  iwr  diem  each,  are  now 
in  operation  in -Dayton  and  vicinity.  The  tailings,  which  were  formerly 
allowed  to  run  into  the  Carson  Eriver,  are  now  carefully  saved,  and  in 
fact  to  such  an  extent  has  the  re-action  set  in  against  the  wasteful  prac- 
tices of  the  past,  that  manymill-owners  save  thetailings  after  they  have 
passed  through  the  pans,  with  a  view  to  reworking  them  at  some  future 
time.  Thetailings  being  mostly  very  poor,  it  becomes  necessary  to  work 
a  large  amount  daily  in  order  to  obtain  a  lair  interest  on  the  capital  in- 
vested. This  is  effected  by  using  very  large  pans  and  by  rapid  amalga- 
mation. Economy  in  the  time  devoted  to  amalgamation  cannot,  how- 
ever, bo  effected  without  sacrificing  a  portion  of  the  precious  metals 
which  might  otherwise  be  saved.  It  is,  however,  considered  policy  to 
suffer  this  loss.  The  method  of  treatment  is  practically  the  same  as  in 
working  slimes,  wit^  the  exception  thatasmallerproportionof  sulphate 
of  copper  and  salt  is  used,  and  that  in  other  respects  less  attention  is 
paid  to  the  extraction  of  a  high  percentage,  thevalueof  thetailiugsnot 
justifying  too  careful  a  manipulation.  For  the  same  reason  the  extra 
expense  of  grinding  the  tailings,  which  would  undoubtedly  increase  the 
yield,  is  dispensed  with. 

Asarule  the  bullion  produced  is  very  base,  not  exceeding  on  the 
average  .450.  and  often  going  as  low  as  .350. 

In  the  mill  of  Birdsall  &  Co.,  in  Dayton,  where  the  crude  bullion  rarely 
exceeds  in  fineness  the  latter  figure,  an  inexpensive  process  has  been 
adopted  for  partially  refining  it. 

As  the  bullion  comes  from  the  retort  a  great  portion  of  the  copper  is 
found  in  a  cmst  ori  the  surfaceof  the  slab.  This  slab-crust,  which  contains 
some  silver  aiid  gold,  is  separated  from  the  finer  mcital  beneath,  and  the 
latter  ia  cast  into  bars  500  to  600  fine.  The  cupreous  crust  is  roasted  in 
a  reverberatory  furnace  and  crushed,  and  the  copper-oxide  separated  by 
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meftDB  of  sulphuric  acid.  The  bullion  from  other  mills  is  sold  in  the 
crude  state,  and  suffers  a  discount  proportionate  to  its  baseness. 

Even  with  the  use  of  sulphate  of  copper  and  salt  the  percentage  ex- 
tracted from  low-grade  tailiugs  rarely  exceeds  60  to  55  per  cent.  This 
is  due  principally,  as  above  stated,  to  the  necessity  of  a  cheap,  rapid, 
and  consequently  imperfect  treatment.  The  same  tailiugs,  however, 
worked  without  chemicals,  but  otherwise  in  the  same  manner,  would 
not  yield  over  20  to  25  per  cent,  of  their  value,  and  in  some  cases  not  so 
much  as  that.  Eichcr  tailings  give  better  results,  and  are  also  treated 
more  carefully. 

In  A  mill  of  large  capacity,  and  in  good  working  order,  the  cost  of  work- 
ing does  not  exceed  $3  to  $4  per  ton.  Hence  there  is  still  a  margin  for 
profit  on  tailings  assaying  only  $9  to  $10  per  ton. 

The  pans  now  almost  universally  in  use  in  the  Washoe  tailing-mills 
have  a  capacity  of  from  6  to  8  tons,  and  the  time  of  forking  the  charge 
generally  does  not  exceed  four  hours.  More  than  half  an  hour,  however, 
is  consumed  in  charging  and  discharging,  in  heating  the  pulps,  &c.  The 
actual  time  of  treatment,  therefore,  is  less  than  three  and  a  half  hours. 

The  following  table  will  show  the  amount  extracted  from  one  half 
hour  to  one  half  hour,  from  a  charge  of  tailings  ■jsHiviug  $!'>  31  jier  ton, 
worked  in  a  pan  of  eight  tons'  capacity. 

Value  of  tailings,  $]5.31. 

Aasaj  valuu  of  sample  from  pan,  end  of  first  haJf  hour  $13  40  2.91 

AfiBny  value  of  saiu[)le  from  pan,  end  of  Becund  half  hour  1170  .70 

Assay  value  of  sample  from  pan,  end  of  third  half  hour  10  b3  ,87 

Assay  value  of  sample  from  pan,  end  of  fonrth  half  honr  9  'iS  l.iS3 

Assay  value  of  sample  from  pan,  end  of  fifth  half  hoar  "^  03  .&6 

Assay  value  of  sample  from  pan,  end  of  sixth  half  honr  8  09  .93 

Assay  value  of  sample  from  pan,  end  of  seventh  half  honr  7  85  .24 

Assay  value  of  sample  frotn  pan,  end  of  eighth  half  hour  7  77  .06 


Total  percentage  extracted,  49.30  per  cent. 

The  falling  off  in  the  yield  in  the  seventh  and  eighth  half  hours  is 
due  to  the  insufficiency  of  chemicals  used,  their  action  having  spent  it- 
self in  the  earliest  part  of  the  treatment. 

Until  the  introduction  of  the  use  of  the  sulphate  of  copper  and  salt, 
the  worUing  of  tailings  was  confined  to  rich  lots,  where  a  small  per- 
centage of  the  value  would  still  prove  remunerative,  and  to  blanket- 
concentrationsi  The  richness  of  the  latter  consisted  to  a  great  extent 
in  amalgam,  and  its  successful  extraction  was  consequently  an  easy  mat- 
ter. 

Before  dismissing  the  subject  of  slimes  and  tailings,  it  is  necessary  to 
refer  to  certain  classes  of  these  ores  which  do  not  yield  to  the  action  of 
sulphate  of  copper  and  salt  to  the  extent  claimed  in  the  foregoing  pages. 
The  precise  cause  of  this  rebelliousness  has  never  been  accurately  ascer- 
tained, but  from  the  fact  that  the  bullion  produced  in  working  them  is 
always  of  ex<ieeding  fineness  (-^V  and  over)  even  when  a  large  ex- 
cess of  sulphate  of  copper  is  used,  it  is  evident  that  the  evil  consists  in 
the  presence  of  some  substance  which  decomposes  the  sulphate  of  cop- 
per, thus  producing  the  same  effect  as  if  none  were  iised.  This  injurious 
agent  is  probably  an  alkali  or  alkaline  earth.  It  is  to  be  regretted  that 
we  have  no  knowledge  of  any  cheap  chemical  re  agent  producing  prac- 
tically the  same  effect  as  chloride  of  copper,  and  which  would  not  b& 
subject  to  this  decomposition. 
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The  following  table  will  show  to  what  extent  the  treatment  of  slimes 
ia  affeeted  by  the  elimination  of  the  copper-salt.  Five  hundred  and 
sixty-two  and  one-quarter  tons  of  slime  from  Chollar  ore  were  worked 
in  charges  of  2,500  pounds  eaCh,  with  15  pounds  sulphate  of  copper 
and  30  ])ound8  salt  to  the  charge.    Total  amount  worked,  562J  tons. 


Gold. 

Silver. 

Total. 
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Within  half  an  hour  of  putting  the  sulphate  of  copper  into  the  pan, 
chemical  tests  could  not  detect  the  presence  of  copper  in  solution  in  the 
pulp,  thus  proving  that  it  had  been  almost  immediately  decomposed. 
The  same  phenomenon  has  presented  itself  in  the  working  of  tailings. 

Such  cases,  however,  are  exceptional,  but  prove  why  in  certain  in- 
stances the  use  of  sulphate  of  copper  and  salt  may  not  produce  the 
effectsclaimedforthem.  Apartfrom  these  exceptional  cases  the  beneficial 
effects  of  chloride  of  copper  being  thoroughly  established,  the  questioa 
naturally  arises  why  its  ose  is  principally  limited  to  the  working  of 
slimes  and  tailings,  and  why  it  is  not  more  generally  employed  in  qnartz- 
mills.  There  is  not  the  slightest  doubt  that  an  intelligent  use  of  chem- 
icals would  prove  highly  beneficial  in  many  cases  whei*  the  old  method 
of  treatment  without  chemicals  is  adhered  to.  The  ores  of  the  Corn- 
stock  ledge  are  particularly  docile  under  their  influence.  It  is  true  that 
many  mill-men  claim  to  have  investigated  the  matter,  and  have  pro- 
nonnced  against  the  use  of  chemicals,  but,  as  has  already  been  stated, 
their  experiments  were  carried  ou  in  such  an  unfair  manner  that  failure 
was  inevitable.  It  could  not  be  expected  that  a  few  ounces,  or  even  a 
few  pounds,  of  sulphate  of  copper  and  salt  would  produce  appreciable 
results  upon  a  ton  of  ore,  and  yet  mill-men  were  deterred  from  using 
larger  quantities  through  the  fear  of  producing  baser  bullion.  It  is  a 
common  superstition  that  fine  bullion  is  a  guarantee  of  skillful  amalga- 
mation, than  which  nothing  is  less  true.  Until  this  pr^udice  is  eradi- 
cated it  is  useless  to  look  for  the  employment  of  sulphate  of  copper  in 
quartz-mills  in  quantities  sufficient  to  establish  its  merits.  Afiother 
cause  of  indifference  ou  the  part  of  Washoe  mill-men  is  the  fact  that 
they  generally  find  no  diflflculty  in  returning  by  their  present  method  of 
working  65  per  cent,  of  the  value  of  the  ore,  the  amount  universally 
guaranteed  by  customs  mills,  and  are,  naturally  enough,  not  disposed 
to  increase  the  cost  of  working  without  corresponding  benefit  to  them- 
selves. The  mine-owners  also  appear  to  be  satisfied  with  these  results, 
but  their  apparant  indifference  to  their  own  interests  does  not  admit  of 
'so  simple  an  explanation. 

The  first  quartz-mill  to  adopt  the  use  of  sulphate  of  copper  and  salt 
was  that  of  the  Meadow  Valley  Company,  near  Pioche,  Nevada.  This  mill 
commenced  operations  in  the  summer  of  1870.  Owing  to  a  misunder- 
standing only  a  small  supply  of  sulphate  of  copper  was  on  hand  at  the 
time,  and  when  this  was  exhausted  the  difference  in  pei-centage  extracted 
was  immediately  apparent.  During  the  first  week's  run  the  yield  was  equal 
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to  80  per  cent,  of  the  value  of  the  ore.  When  the  chemicals  were  ex- 
hausted the  yield  fell  below  40  per  cent.,  only  to  recover  on  the  receipt  of 
a  fresh  supply  of  sulphate  of  copper.  The  following  table  will  show  the 
(liftference  in  percentage  extracted  while  working  with  and  without 
chemicals : 

July  and  August,  1870 — Percentage  extracted,  5i.i0,  working  three- 
quarters  of  the  time  without  chemicals. 

September — 64.39,  working  one-half  the  time  without  chemicals. 

October — 87.90,  working  with  chemicals. 

liJovember — 82.5,  working  with  chemicals. 

December — 81,8,  working  with  chemicals. 

January — 76.7,  working  with  chemicals. 

February — 77.6,  working  with  chemicals. 

March— -138,  working  with  chemicals. 

April — 67,  working  with  chemicals. 

May — 74.4,  working  with  chemicals. 

June — 74,  working  with  chemicals. 

July — 73,  working  with  chemicals. 

Average  assay  value  of  the  ore  for  the  year,  $143.21. 

The  ores  operated  upon  were  very  rich.  In  such  eases  the  policy  of 
working  ores  with  chemicals  in  preference  to  roasting  may  be  questioned. 
The  matter  must  be  decided  by  a  careful  comparison  of  the  expense 
and  results  of  the  respective  methods.  It  must  furthermore  be  taken 
into  consideration  that  roasting  involves  dry  crashing,  and  consequently 
a  decrease  in  the  working  capacity  of  a  mill  of  a  given  number  of 
stamps.  This  again  necessitates  a  larger  oiitlay  for  the  erection  of 
more  mills  in  order  to  crush  a  sufftcient  number  of  tons  per  diem  to 
render  possible  the  payment  of  any  considerable  amount  in  dividends. 
The  expense  of  building  furnaces,  &c.,  must  also  bo  taken  into  con- 
sideration. Should,  however,  the  ores  prove  of  so  rebellious  a  nature 
that  the  difference  in  percentage  extracted  by  the  roasting  process  be 
sufficient  to  overrule  these  considerations,  then  it  is  evident  that  the 
wet  process  must  give  way  to  dry-crushing  and  roasting. 

At  the  Nevada  Butte  Mill,  where  this  method  of  working  with  chem- 
icals was  introduced  during  the  past  summer,  it  was  absolutely  neces- 
sary to  find  some  means  of  reducing  the  ore  without  roasting,  as  it  was 
not  sufficiently  rich  to  admit  of  the  latter  method  of  treatment.  Here 
also  it  was  found  that  whereas  only  35  per  cent,  of  the  value  could  be 
extracted  by  quicksilver  alone,  the  use  of  sulphate  of  copper  and  salt  in- 
creased the  value  to  75  per  cent,  and  upwards.  These  ores  contained  still 
more  lead  than  those  of  the  Meadow  Valley  mine,  and  finally  became  so 
base  as  practically  to  belong  to  the  class  of  smelting  ores,  causing  an  enor- 
mous loss  of  quicksilver,  and  rendering  their  beneflciation  by  the  amal- 
gamation process  an  impossibility.  The  enterprise  had  therefore  to  be 
abandoned. 

The  only  chemicals  thus  far  known  to  be  applicable  to  the  amalgama- 
tion process  are  salts  of  copper.  A  great  benefit  would  be  conferred 
upon  the  mining  public  by  the  discovery  of  other  chemicals  equally  ef- 
fective, but  less  expensive,  and  not  so  subject  to  decomposition  by  the 
iron  of  the  pan  or  by  the  ore  itself. 
H.  Ex.  211 28 
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CHAPTER     XIV. 

THE  TREATMENT   OP   OKES   OF   NATIVE   SILVER   IN   CHI- 
HUAHUA. 

The  followiug  account  was  written  by  H,  B.  Cornwall,  E.  M,,  of  the 
School  of  Miuea  of  Columbia  College,  New  York,  and  is  to  be  published 
in  April  ia  the  columns  of  the  Engineering  and  Mining  Journal.  It 
furnishes  an  interesting  view  of  a  remarkable  industry. 

Several  districts  in  Mexico  yield  considerable  quantities  of  native  sil- 
ver, but  nowhere  does  this  class  of  ore  occur-so  abundantly  as  at  Batop- 
ilas,  in  southern  Chihuahua,  and  the  neighboring  country.  Batopilas 
especially  has  become  famous  for  its  silver-ore,  and  the  object  of  this 
article  is  to  describe  the  mining  and  reduction  of  the  native  silver-ores 
of  Batopilas,  as  exemplified  by  the  actual  workings  of  an  American 
company,  which  has  now  been  in  eminently  successful  operation  there 
for  several  years.  In  a  future  article,  the  treatment  of  the  sulphureted 
and  other  combined  ores  of  silver  will  be  given,  with  some  remarks  on 
mining  in  Northern  Mexico  in  general. 

Batopilas  is  situated  in  a'  deep  and  very  narrow  valley,  or  iarranca, 
among  the  western  ranges  of  the  Sierra Madre,  in  southeastern  Chihua- 
hua, about  eight  days'  journey,  by  mules,  from  the  nearest  port  on  the 
Gulf  of  California.  The  neighboring  mountain-ranges  show  different 
formations ;  sometimes  the  trails  lead  over  traehytic  rock,  then  over 
granite  or  diorite,  and  again  over  conglomerate  and  porphyritic  forma- 
tions. All  of  these  may  be  met  within  a  six  hours'  ride  from  Batopilas. 
The  silver-bearing  veins,  however,  are  confined  to  the  diorite,  and  their 
universal  vein-rock  or  gangue  is  carbonate  of  time,  in  tfie  wbite,  crys- 
talline form  of  calcite.  Accompanying  the  native  silver,  as  will  be  more 
minutely  described  presently,  are  black  sulphuret  of  silver,  (plata  negra,) 
ruby  silver,  {rosiclara,)  arsenical  iron,(^n-o  hlamo,)  galena,  (ploma,) 
and  zinc-blende,  (copelilla  ;)  all  of  which  occur,  however,  in  very  small 
quantity.  Through  the  valley  runs  a  river,  always  supplying  a  great 
deal  more  water  than  would  be  necessary  to  run  as  many  mines  as  could 
be  worked,  and  during  the  rainy  season  swelling  to  a  torrent.  On  both 
sides  of  the  river  rise  steep  mountain  ranges,  and  the  silver-veins  occur 
in  considerable  number  in  both  ranges.  The  particular  mine  to  be  de- 
scribed lies  on  the  east  side  of  the  river,  and  is  worked  by  a  main  tunnel, 
entering  the  mountain  some  sixty  feet  above  high  water,  and  but  a  few 
yards  from  the  river-bank. 

Three  of  the  veins  cut  by  this  tunnel  had  been  worked  in  old  times, 
and  from  one  of  them  it  is  reported  that  some  ten  millions  of  dollars 
were  taken.  Probably  the  report  is  little  if  at  all  exaggerated,  for  the 
immense  waste-heaps  and  the  size  of  the  workings  under  ground  show  how 
extensively  the  vein  was  worked,  and  if  the  present  richness  of  the  ore 
extracted  from  another  vein  can  be  taken  as  a  criterion,  certainly  an 
immense  amount  of  silver  must  have  been  obtained.  The  veins  have 
the  general  trend  of  the  mountain-iange,  although  they  converge  at  dif- 
ferent points,  and  some  of  them  cross  the  valley.  All  are  proved  by  the 
present  tunnel  to  be  true  veins,  as  they  are  cut  from  300  to  600  feet 
below  the  surface-level  of  the  old  workings,  and  show  the  same  character 
below  as  above.    As  is  always  the  case  where  the  silver  occurs  pure,  the 
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ore  is  not  nniformly  distributed,  but  occura  in  pockets,  and  sometimes  a 
vein  which  has  yielded  a  large  bonanza  at  one  time  may  be  worked  for 
several  hundred  feet  without  yielding  more  than  a  very  moderate  amonnt 
of  silver.  Still,  although  the  silver  is  not  continuous  throughout,  yet, 
in  the  vein  above  alluded  to",  the  old  workings  show  a  continuous 
body  of  ore,  varying  from  3  to  10  or  12  feet  in  width,  and  to  a 
depth  (these  statements  are  made  from  memory,  and  not  from  notes)  of 
over  200  feet.  The  present  tunnel  has  cut  eight  large  veins,  all  bearing 
silver,  and  by  judicious  working  of  these  veins,  following  the  indications 
of  rich  ore,  new  deposits  may  be  constantly  opened,  so  that  once  such  a 
district  ia  developed  it  may  be  as  successfully  worked  as  if  there  were 
but  one  vein  with  a  continuous  body  of  ore.  The  Mexicans  were  not 
prudent  miners.  If  a  large  and  rich  deposit  was  opened  they  worked  it 
out  as  rapidly  as  possible,  not  providing  by  dead  work  ou  other  veins 
for  the  time  when  their  bonanza  should  be  exhausted. 

It  has  been  said  that  galena  and  zinc-blende  accompanied  the  silver. 
These  minerals,  taken  in  connection  with  a  lively  appearance  of  the  cal- 
cite,  and  the  presence  of  arsenical  iron,  are  the  miner's  guides.  By  their 
occurrence  he  judges  where  to  look  for  the  silver,  and  an  experienced 
man  can  follow  them  up,  until  from  a  merely  promising  rock  be  proceeds 
to  the  silver  itself.  The  country-rock  is  diorite,  very  hard  and  tough 
near  the  mouth  of  the  tunnel,  birt  becoming  more  tractable  further  in, 
and  always  changing  decidedly  when  near  a  vein.  Occasionally  the 
diorite,  in  a  somewhat  altered  state,  and  mixed  with  calcite,  forms  the 
vein-rock,  as  is  the  case  in  the  largest  and  richest  vein  now  worked  in 
the  tunnel ;  but  invariably,  wherever  pay  rock  occurs,  there  the  silver  is 
found  with  the  above  accompanying  minerals. 

As  regards  the  method  and  expense  of  mining  and  reducing  the  ore, 
the  following  facts  are  given,  taken  from  notes  furnished  the  writer, 
during  a  twelvemonths'  stay  in  Batopilas,  by  the  superintendent  of  the 
company,  who  is  also  the  vice-president. 

The  cost  of  mining  per  ton,  including  all  dead  work,  such  as  running 
the  front  of  the  tunnel,  prospecting,  &c.,  is  $33 ;  the  actual  cost  of  ex-. 
trading  the  silver-ore,  including  necessary  drifts,  and  the  work  on  all 
the  veins  yielding  silver  in  paying  quantities,  is  $8  per  ton.  Hauling  to 
theworks,  on  donkeys,  about  half  a  mile,  62  cents  per  ton.  In  another 
article  other  details  of  mining  expenses  and  methods  will  be  given. 

The  ore  is  sorted  into  three  classes :  first  class,  value  $2,500  and  up- 
wardsperton;  secondcla8s,valne$l,000  to  $2,500;  third  class,  all  under 
$1,000,  averaging  perhaps  $250. 

The  third-class  ore  is  dnmjwd  at  the  stamps,  the  better  ore  is  kept  in 
a  store-room  and  weighed  out.  All  the  ore  is  crushed  in  a  battery  of 
three  small  stamps,  weighing  about  300  pounds  each,  with  a  fall  of  9 
inches,  and  a  capacity  of  8  tons  per  twenty-four  hours.  The  ore  falls 
through  a  screen  with  five-eighth  inch  slits,  and  is  then  charged  in  the 
arrastra.  The  lumps  of  silver  are  separated  by  the  screen,  cleaned  by 
hand,  and,  with  the  larger  lumps  of  pure  silver  from  the  mine,  refined 
with  the  retort  silver.  The  stamps  are  run  by  ahorizontal  water-wheel, 
which  will  be  described  under  the  arrastra.  This  latter  apparatus  it  is 
unnecessary  to  describe.  Suffice  it  to  say  that  it  is  a  large  Mexican 
arrastra,  9  feet  in  diameter,  ^ith  two  stone  mullers  or  runners,  weigh- 
ing 600  to  800  pounds  each.  The  wheel  that  runs  it  is,  however,  pecu- 
liar. The  arrastra  is  built  on  the  top  of  a  pile  of  masonry  in  a  deep  pit. 
In  the  center  of  the  arrastra  rises  a  shaft,  revolving  on  a  pivot  which 
res'ts  in  a  plate  raised  a  little  above  the  bed  of  the  arrastra,  and  from 
this  shaft  horizontal  arms  project  beyond  the  rim  of  the  arrastra.    From 
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these  arms  descend  rods  which  support  a  horizontal  wheel,  that  thus 
revolves  around  the  arrastra  a  few  inches  above  the  bottom  of  the  pit. 
In  the  periphery  of  thia  wheel,  at  intervals  of  6  inches,  are  inserted  rect- 
angular floats,  shghtly  concave,  and  set  up  edgewise,  as  if  to  receive 
the  water  from  a  tangential,  horizontal'chute.  These  floats  are  called 
cuckarae,  (spoons,)  and  hence  these  arrastras  are  called  arrastraa  de 
cuchara  as  distinguished  Irom  the  arrastra  de  mula.  The  water  acts  on 
this  wheel  solely  by  its  momentum  acquired  while  descending  very 
rapidly  through' a  tapering  chute,  having  a  fall  of  8  feet,  with  a  length 
of  12  to  15  feet.  It  is  vfery  evident  that  there  is  a  great  loss  of  power 
here,  but  as  the  works  are  supplied  with  a  superabundance  of , water  by 
a  ditch,  and  the  three  arrastras  are  capable  of  reducing  all  the  ore  re- 
quired, this  makes  little  difference.  These  arrastras  are  universally 
employed  iu  Mexico  when  water-power  is  at  hand.  Such  a  wheel,  with 
a  diameter  of  20  feet,  will  carry  the  two  runners  of  the  arrastra  as  fast 
as  four  stout 'mules,  which  could  not  work  more  than  eight  hours  per 
day,  and  it  runs  the  battery  of  stamps  as  above  stated. 

From  the  stamps  the  ore  is  taken  to  the  arrastras,  into  each  of  which  a 
ton,  more  or  less,  according  to  the  size,  is  charged  at  once.  A  few 
buckets  of  water  are  thrown  in,  just  enough  to  give  the  mass  a  certain 
consistency,  which  is  very  essential  to  the  proper  conduct  of  the  grind- 
ing process.  If  there  is  too  little  water,  the  ore  is  raised  up  aud  pushed 
forward  by  the  muUers,  without  being  ground ;  if  there  is  too  much 
water,  it  packs  beneath  the  muUers.  Water  is  from  time  to  time  added 
to  preserve  the  proper  consistency  of  the  ore,  and  after  the  operation 
has  been  earned  on  about  eight  hours  sufficient  quicksilver  is  added  to 
amalgamate  all  the  silver  in  the  ore.  Generally  the  arrastra  is  charged 
with  one  ton  per  day  of  the  third-class  ore,  requiring  some  25  pounds 
of  quicksilver,  and  after  three  days'  run,  or  whenever  the  amalgamator 
thinks  proper,  rich  ore  is  added,  requiring  proportionally  more  quick- 
silver, for  the  purpose  of  getting  a  suitable  amount  of  amalgam  collected 
in  the  arrastra,  preparatory  to  cleaning  up.  Some  hours  after  adding 
,the  quicksilver  the  amalgamator  takes  a  portion  of  the  charge  out  in  a 
horn  spoon,  washes  it,  and  thus  judges  whether  there  is  the  proper 
amount  of  quicksilver  present.  These  assays  are-regalarly  made,  but, 
after  a  little  experience  with  any  ore,  he  soon  learns  to  gauge  the  amount 
of  quicksilver  very  closely. 

Every  morning,  after  the  silver  appears  to  be  thoroughly  amalgamated, 
a  large  excess  of  water  is  added  and  the  arrastra  kept  in  motion  for 
four  to  six  hours;  the  heavier  particles  then  settle,  the  amalgam  sepa- 
rates from  the  flue  ore,  and  after  the  machine  has  been  at  rest  for  a 
short  time,  the  water  is  run  off,  carrying  with  it  all  of  the  finely  ground 
and  desilverized  ore.  The  coarser  grains  of  ore,  not  yet  sufficiently 
reduced,  remain  and  are  ground  with  the  nest  charge.  The  tailings 
thus  obtained  are  very  poor — so  poor  that  the  most  experienced  men  in 
the  place  are  unwilling  to  pay  $3  per  too  for  them,  with  the  object  of 
extracting  the  silver  on  the  patio.  They  contain  nearly  all  of  the  galena, 
zinc-l)lend6,  and  arsenical  iron  of  the  ore,  a  very  little  quicl^silver  and 
amalgam,  and  any  arsenical  silver  (ruby  silver)  that  may  occur,  with 
the  exception  of  a  trace  that  stays  in  the  amalgam,  either  owing  to  its 
density  or  to  native  silver  adhering  to  it.  Most  of  the  sulphuret  of 
silver,  being  less  brittle,  and  therefore  not  so  easily  reduced  to  powder, 
settles  to  the  bottom  of  the  arrastra  and  is  taken  out  with  the  amalgam, 
in  which  it  is  plainly  visible  after  washing.  The  rich  taiUngs,  removed 
after  the  rich  silver-ore  has  be«n  added,  and  just  before  a  clean-up,  are 
more  valuable,  and  are  saved  for  concentration  or  treatment  on  the  patio. 
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As  regards  the  quicksilver  required  in  tliie  part  of  tiie  process,  it  is  found 
that  ore  containing  coarse  silver  needs  less  than  ore  mth  flue  silver,  in 
proportion  to  the  amount  of  silver. 

When  the  rich  tailings  have  been  run  off,  the  top  layer  of  coarsely 
ground  ore  is  removed  with  iron  scrapers  aud  reserved  for  the  next 
charge.  Then  the  amalgam  is  scraped  up  and  carried  in  wooden  bowls 
{bateau)  to  the  washing-tank.  This  amalgam  seems,  to  the  superficial 
observer,  scarcely  anything  more  than  coarse  sand  and  slime,  but,  on 
adding  to  a  suitable  amount  of  it,  in  a  shallow  wooden  bowl,  the  proper 
quantity  of  quicksilver,  and  washing  it,  stirring  and  rubbing  it  con- 
stantly with  the  hand,  the  clean  amalgam  is  obtained.  The  dirt  thus 
removed  from  it  is  rich  and  ia  reserved  for  concentration  by  washing  on 
the  plane-table.  About  10  per  cent,  of  the  quantity  of  quicksilver 
already  employed  in  the  arrastra  is  added  to  the  amalgam  in  this  process 
of  cleaning.  A  small  portion  of  amalgam  trom  the  liner-grained  silver- 
ores  is  sometimes  very  carefully  washed,  the  black  silvBr  (sulphuret) 
being  removed  by  grinding  the  amalgam  on  a  stone  and  washing  it 
thoroughly,  and  the  resulting  very  pure  amalgam,  after  straining,  ia 
retorted  carei'ully,  and  furnishes  the  bullion  used  in  paying  expenses. 
It  is  even  purer  than  the  refined  silver  cast  into  bars. 

The  clean  amalgam  is  now  strained  in  canvas  cloths,  and  this  is  the 
most  tedious  part  of  the  process.  As  the  amalgam  is  at  present  retorted 
a  very  firm  amalgam  is  required,  so  that  it  is  not  found  sufficient 
to  strain  the  amalgam  in  large  bags  by  merely  twisting  them  with  a 
stick,  but  the  quicksilver  most  be  thoroughly  pressed  out  from  small 
balls,  not  over  2  to  2J  inches  in  diameter,  by  squeezing  and  rubbing 
them  in  the  canvas  with  the  hands.  The  coarseness  of  the  silver, 
which  is  frequently  present  in  nails,  renders  the  separatiou  of  the  quick- 
silver impracticable  by  any  other  means  yet  tried ;  from  the  very  fine- 
grained amalgam  obtained  on  the  patio  the  quicksilver  is  much  more 
easily  expressed.  Probably  if  some  other  system  of  retorting  were  intro- 
duced this  part  of  the  process  might  be  made  less  laborious.  The 
strained  amalgam  is  charged  into  quicksilver-flasks,  ftom  which  the 
bottom  has  been  removed.  About  65  to  70  pounds  of  amalgam  are  intro- 
duced, and  then  the  flasks  are  set  aside  to  allow  as  much  of  the  quick- 
silver to  drain  off  a-s  possible,  and  also  to  haj'deu  the  amalgam.  In  a  day 
or  so,  or  as  soon  as  four  of  these  flasks  are  ready,  they  are  removed  to  the 
retorting-furnace,  where  they  are  set  on  end  over  holes  in  a  slab  which 
forms  the  bottom  of  the  furnace.  There  is  nothing  to  preveftt  the 
amalgam  from  falling  out  of  the  flasks  except  four  narrow  strips  of  iron 
set  into  the  month  of  the  flask;  the  amalgam  never  runs  out  when  the 
fire  is  properly  managed.  Other  quicksilver-flasks,  open  at  each  end, 
are  placed  below  the  holes  in  the  bottom  of  the  fnrnace,  their  lower  ends 
being  beneath  the  surface  of  water  in  a  tank  which  lies  under  the  ftir- 
nace.  After  luting  the  lower  ends  of  the.  amalgam-flasks  with  clay  and 
ashes  there  is  thus  no  outlet  for  the  quicksilver  except  into  the  water, 
where  it  condenses.  A  charcoal  fire  is  slowly  kindled  around  the  flasks 
and  they  are  thus  retorted.  This  simple  furnace,  universal  in  that  part 
of  Mexico,  has  supplanted  the  old  copper-bell  apparatus,  but  is  itself 
susceptible  of  great  improvement. 

We  have  now  tbllowed  the  silver  as  far  as  the  refining  process.  It  is 
evident  that  whatever  loss  of  quicksilver  may  have  resulted  is  purely 
mechanical.  There  is  no  chemical  action  in  the  arrastra,  nor  is  any 
needed.  Consequently  the  loss  of  quicksilver  is  small.  A  careful 
account  is  kept  of  it,  and  the  result  shows  only  three-quarters  of  an 
ounce  lost  per  marc  (eight  pounds)  of  silver  produced. 
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Tbe  retort-silver  is  refined  in  a  small  reverberatory  furnace,  built  of 
adobes  and  fed- witli  wood,  which  can  receive  a  charge  of  600  pounds  of 
crude  bullion.  This  charge  is  worked  off  in  four  hours.  A  little  litharge 
and  lead  are  added  to  remove  the  impurities,  sulphur,  arsenic,  lead,  iron, 
and,  possibly,  a  very  little  zinc  which  is  present  as  zinc-blende,  and  car- 
bonate of  soda  and  borax  are  also  used  as  fluxes.  The  loss  is  7  per  cent. 
on  the  crude  bullion,  and  consists,  to  some  extent^  of  silver  and  quick- 
silver; the  amount  has  not  been  exactly  ascertained,  but  is,  doubtless, 
very  small,  as  the  silver  is  ladled  out  very  rapidly  when  refined.  It  is 
cast  into  bars  weighing  about  70  pounds  each,  which  assay  .988  of 
silver  on  the  average. 

The  slags  from  the  refining-furnace,  witli  the  concentrated  tailings  or 
slimes  from  the  tanks  for  washing  amalgam,  and  sometimes  other 
secondary  products,  are  occasionally  smelted  in  a  small  shaft-furnace, 
with  addition  of  galena,  and  tbe  resulting  lead  is  used  in  refining  the 
retort  silver.  • 

An  experienced  amalgamator,  who  was  working  up  some  of  tbe  ordi- 
nary tailings  from  the  every-day  run  of  the  arrastras,  furnished  the  writer 
with  the  following  facts  relative  to  their  treatment  on  the  patio.  The 
Mexicans  sometimes  make  the  operation  pay,  especially  when  the  ores 
contain  other  ores  than  native  silver,  beca-use  they  employ  their  peons, 
whose  labor  costs  very  little. 

Thetailings  were  made  into  a  heap  (torta)contaiamgli)Ocargas,  (about 
16  tons,)  and  to  this  wereadded  720  pounds  of  salt,  which  was  thoroughly 
mixed  in,  with  water  enough  to  keep  the  whole  at  a  proper  consistency. 
The  next  day  50  pounds  of  magistral  (in  this  case  sulphate  of  copper) 
were  added  and  thoroughly  incorporated.  The  third  day  100  pounds  of 
quicksilver  were  added  and  the  whole  left  standing  one  day.  Then  every 
other  day  tbe  mass  was  thoroughly  mixed  by  driving  mides  about  in  it, 
in  the  usual  way,  and  this  operation,  called  the  repaso,  repeated  until,  by 
assays  in  tJie  horn  spoon,  it  was  shown  that  the  heap  had  been  properly 
amalgamated,  or  was  rendida.  This  requires  more  or  less  time,  accord- 
ing to  the  temperature,  the  size  of  the  heap,  the  nature  of  the  ore,  &c., 
and  the  whole  operation  requires  great  experience  and  care.  When  it 
was  found  that  the  heap  wasreadyforwa^ing,  25  pounds  of  quicksilver 
were  added,  with  plenty  of  water,  and  tbe  whole  thoroughly  mixed.  In 
this  operation  of  tbe  patio  there  is  a  chemical  action ;  the  loss  of  quick- 
silver is  necessarily  large,  and  in  this  particular  ease  amounted  to  25  per 
cent,  of  the  original  amount  charged.  The  resulting  silver  from  the 
retort  showed  .990  fine.  The  amount  obtained  from  the  heap  of  16 
tons  of  tailings  was  only  $145,  leaving  a  loss  of  $5  on  the  expenses,  not 
counting  the  amalgamator's  time,  and  showing  conclusively  that  simple 
amalgamation  of  native  silver-ores,  in  the  arrastra,  is  as  effective  and 
cheap  a  treatment  as  it  is  possible  to  employ,  in  the  absence  of  an  im- 
portant proportion  of  combined  ores,  as  sulphuret,  chloride,  or  arsenical 
ores,  and  in  a  country  so  difficult  of  access  as  the  interior  and  mountain- 
ous portion  of  Mexico. 
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CHAPTER    XV. 
THE  KEDUCriON  OF  SILVBE-ORES  1:N'  CHILI. 

This  chapter  was  prepared  at  my  request  by  Mr.  James  Douglas,  jr., 
of  Quebec,  a  gentlemaD  wbose  high  professional  standiug,  and  personal 
acquaintance  with  the  subject,  entitle  his  statements  to  respect. 

The  silver  mines  of  Chili  extend  from  its  northern  far  toward  its 
southern  limits,  the  two  last-discovered  minerals  happening  to  be  those 
of  Caracoles,  in  the  debatable  ground  between  Chili  and  Bolivia,  and 
San  Carlos  in  south  latitude  36°.  But  the  most  prominent  mines 
heretofore  worked  have  been  in  the  Department  of  Copiop6,  and  there 
are  to  be  found  the  only  extensive  and  Bcientifically  managed  establish- 
ments for  the  reduction  of  silver-ores.  All  througli  the  central  prov- 
inces, however,  hut  especially  ia  the  neighborhood  of  Arqneroa,  the 
landscape  is  oiten  enlivened  by  a  pretty  little  mill,  consisting  of  a  single 
light  stone  trapeze,  turned  by  a  rude  turbine  attached  to  the  vertical 
shaft  beneath  the  mortar,  and  a  single  Freiberg  barrel  or  open  tub  amal- 
gamator. They  work  up  two  or  three  cwt.  a  day  of  tractable  ores,  but 
never  touch  the  more  refractory.  In  Copiop6,  on  the  other  hand,  the 
most  difficult  ores  are  treated ;  the  machinery  is  very  perfect;  and  the 
extraction  of  the  silver  as  thorough  as  iu  any  mills  in  the  world. 

There  are  seventeen  establishments  on  or  near  the  Copiop6  Biver 
which  work  np  the  ores  from  the  three  vninerais  of  Chanareillo,  Lomas 
Bayas,  and  Tres  Puntas ;  but  the  three  mills  owned  by  Messra.  Escobar 
&  Ossa,  in  which  the  patent  process  of  Herr  KrShnke  is  used,  do  more 
proportionately  than  any  of  the  others. 

In  these  establishments  calcination  is  not  employed.  The  different 
ores  are  mixed  accurately  in  given  proportions — the  chlorides  and  native 
silvers  of  Chanareillo,  with  the  polybasite  of  Lomas  Bayas  and  the  base 
metals  of  Tres  Puntas.  The  refractory  ores,  however,  largely  prepon- 
derate, as  the  pure  silver-ores  are  yearly  becoming  scarcer.  The  broken 
ore  is  sampled  byfalling  from  ahopper,  accurately  placed  above  the  apex 
of  a  pyramidal  cone,  from  the  angles  of  which  protrude  partitions.  The 
stnff  which  collects  in  each  compartment  is  resarapled  separately  in  like 
manner,  till  by  repeating  the  act  a  perfectly  accurate  sample  is  obtained. 
As  the  hopper  and  the  pyramid  are  carefully  protected  from  wind  by 
being  incased  in  canvas,  no  dust  escapes,  and  thus  the  error,  which  for- 
merly resulted  from  the  difficulty  of  always  taking  up  proper  portions  of 
dust  and  coarse  ore  in  sampling  with  the  shovel,  has  been  remedied. 
This  error  was  found  to  be  so  great  (for  the  ores  there  are  always  abso- 
lutely dry)  that  more  silver  has,  at  the  end  of  the  year,  been  obtained 
from  the  furnace  than  was  supposed  to  have  been  put  into  the  mill. 

The  grinding  is  done  altogether  in  the  trapezes  or  Chilian  mills ;  but 
these  have  been  perfected  in  all  their  details.  In  Messrs.  Escobar  & 
Ossa/s  mill  in  the  town  CopiopiS  there  are  three  double  trapezes.  Each 
wheel  weighs  60  cwt.  and  is  of  metal.  An  automatic  feed  delivers  the 
ore  from  a  hopper,  filled  twice  in  the  twenty- four  hours.  The  three  tra- 
pezes reduce  to  impalpable  powder  12  tons  in  the  twenty-four  hours. 

The  pulp  is  received  in  slime-pits,  whence  it  is  ca,refully,shoveled  and 
allowed  to  dry  by  exposure  to  the  air,  every  precaution  being  taken  to 
prevent  the  lumps  from  breaking  up.  When  perfectly  dry,  the  cakes  are 
ready  for  the  barrels ;  of  those  there  are  five,  arranged  in  a  row,  and 
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driven  by  the  same  line  of  shaftiiig.  They  differ  in  size  and  in  mode  of 
gearing  from  the  common  Freiberg  barrel.  Eaeh  barrel  is  8  feet  long 
and  5  feet  diameter,  aud  revolves  on  spindles,  which  form  the  centers  of 
heavy  spiders  covering  the  barrel-heads,  and  bolted  to  one  anotiier  by 
strong  iron  bars.  These  form  a  cage,  within  which  the  bairel  lies  firmly 
eecnred.  The  barrel  is  made  to  revolve  by  a  pinion  playing  into  a  toothed 
hoop,  and  it  can  be  raised  out  of  and  lowered  into  gear  with  the  greatest 
ease  by  means  of  an  ingenious  mechanism.  The  barrels  are  charged 
with  80  cwt.  of  ore,  a  10  per  cent,  solution  of  dichloride  of  copper  in 
brine,  mercury,  and  metallic  lead  or  zinc ;  but  of  course  upon  the  accu- 
rate proportioning  of  the  quantity  and  quality  of  the  ore  to  the  reducing 
reagents  depends  the  whole  success  of  the  operation ;  and  as  the  estab- 
lishments of  Messrs.  Escobar  &  Ossa,  whieh  are  under  the  immediate 
supervision  of  Mr.  Krahnke  alone,  command  the  necessary  skill,  there 
alone  this  delicat*  process  is  worked  with  satisfactory  results.'  In  a 
notice  appearing  some  months  ago  in  Dingler's  Journal,  the  active  agent 
is  said  to  be  protochloride  of  copper.  This  is  incorrect,  as  the  equation 
afterward  proposed  in  explanation  of  the  reaction  shows  * 

The  dichloride  plays  the  same  r61ein  reducing  the  silver- sulphide 
directly  to  the  metallic  state  as  M.  Laur,  in  his  recent  articles  in  the 
Annates  des  Mines,  ascribes  to  it  in  the  patio  p 


2  Ou  01-fNa  Cl+Hg=Na  CI  Cu^  Cl+Hg  CI. 
Na  01  Oua  01+Ag  S=-Na  01  Cu  Cl+Ou  S+Ag. 

Six  hours  sufBce  to  effect  the  amalgamation ;  but  one  charge  only  is 
put  into  each  barrel  daily. 

The  separation  of  the  amalgam  from  the  sand  is  effected  in  a  series  of 
tanks  provided  with  agitators. 

There  is^a  peculiarity  in  the  subsequent  treatment  of  the  amalgam 
worthy,  perhaps,  of  imitation.  After  being  filtered  in  the  usual  way  it 
is  still  further  freed  of  mercury  by  being  dried  in  a  centrifugal  machine, 
such  as  are  employed  in  sugar-houses.  The  amalgam  comes  from  the 
machine  as  fine  sand,  more  uniformly  deprived  of  free  mercury  than  it 
can  be  in  the  filter.  Theplatapina  is  obtained  as  in  Mexico,  and  then 
smelted  in  a  small  reverberatory  to  a  fineness  of  .890  loss  of  silver  by 
the  draught  being  prevented  by  covering  it  with  a  very  fusible  slag. 

The  ores  treated  contain  on  an  average  50  marcs  to  the  cajon  of  64 
cwt.  Ores  with  less  than  20  marcs  to  the  cajon  are  smelted  with  copper 
and  gold  ores  at  the  works  of  the  same  firm  at  Nantoko,  whence  a  rich 
argentiferous  and  auriferous  matte  is  shipped  to  England  and  Germany. 

'  I  cannot  agree  with  Mr.  Douglas  here.  The  reactions  as  given  in  Dingler's  Joamal 
and  in  the  Bergund  HUttenmannUche  Zeitung  (quoted  September  36, 1871,  in  tlie  Engi- 
neering and  llining  Journal)  are  represented  by  the  equation —  . 

3  Ag  8-(-SbS3-|-3  Cui  Cl-I-Na  Cl=3  Ag  S-J-Sb  Cl^-f-S  Cuj  S+Na  CI. 
If  the  argentic  sulphide  thus  obtained  is  again  treated  in  a  hot  solution  with  cuprio 
subchloride  and  sodium- chloride,  and  zinc  is  added,  metallic  silver  is  almost  instantane- 
ously formed.    The  reactions  are^ 

Ag  8-f-Cu5  Cl-f  Na  Cl-j-Zn^^g+Cu,  S-f-Na  Cl-|-Zn  CI. 
The  zinc  probably  acts  as  electro-positive  metal,  prediBposiog  the  atoms  of  aigentic 
sulphide  and  cupric  eubchloride  to  a  mutual  exchange,  so  that  the  ouprie  8ubeu5>hide 
and  argentic  chloride  are  formed,  which  last  is  decoihpoaeA  in  a  nascent  state  by  thq 
zinc,  with  the  formation  of  ziuc-chlorido  and  silver.  This  may  not  be  the  correct 
theory ;  but  the  equations  do  not,  in  my  opinion,  bear  evidence  of  its  incorrectness. 

R,  W.  R. 
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CHAPTEK    XVI. 


THE    METALLURGICAL   VALUE  OP  THE  LIGNITES  OF  THE 
WEST. 

This  chapter  w«s  prepared  hy  mj  deputy,  Mr.  A.  Eilers,  after  thor- 
ongh  personal  examination  and  inquiry.  ^    ^  ,■  j  +t. 

No  one  -«ho  has  yisited  our  western  mming  distnets  and  studied  tlie 
economical  relations  of  the  beneJciation  of  their  ores,  can  underrate 
the  importance  of  the  question  of  fuel. 

By  far  the  larger  number  of  the  districts  which  contain  melting-ores, 
i  e.,  argentiferous  and  auriferous  lead  or  copper  ores,  are  situated  in  the 
Great  Basiu,  that  great  plateau  between  the  Eocky  Mountains  on  the 
east  and  the  Sierra  Neyada  on  the  west,  almost  the  whole  of  which  is 
comprised  at  present  in  the  boundaries  of  Nevada,  Utah,  and  part  ot 
Arizona.  This  region  is  essentially  a  barren  country.  The  eitrenie  dy- 
uess  of  the  atmosphere  permits  but  a  very  scanty  vegetation  in  the 
plains!  and  eyen  in  the  detached  mountain-ehams  running tbrougbit— 
generally  from  north  to  south,  or  from  northwest  to  southeast— there 
Sre  no  trees  found,  except  dwarf-pines  and  mahogany,  at  the  head  of 
sheltered  ravines,  and  a  few  cottKinwoods  and  willows,  which  fringe  the 
iusigniScaut  streams,  before  the  water  sinks  into  the  arid  plains. 
Neailv  all  the  mountain-chains  in  this  region  are  rich  in  silver-ores. 
That  class  of  these  ores  which  is  adapted  to  amalgamation,  and  rich  lu 
silver,  has  been  worked  with  proht  formore  than  ten  years.  But,  brfore 
the  advent  of  the  trausoontlnenlal  railways,  mining  was  restricted  to 
these  ores  alone,  and  the  consumption  of  fuel  could  be  met  with  the 
scanty  supply  of  forest-trees  in  the  immediate  yieini^  of  the  mining 
districts.  Since,  however,  the  Union  and  Central  Paoiho  EailMads 
have  brought  tie  Great  Basin  nearer  tc  the  commercial  centers  ol  the 
Bast  and  the  Paoiflc  coast,  thus  reducing  the  expenses  of  freight  apd 
labor  materially,  other  silver-deposits,  containing  poorer  ores  m  greater 
abundance,  have  been  rapidly  taken  up  and  worked.  Durmg  the  last 
year  this  industry  has  so  expanded,  that  the  State  of  Nevada  alone  has 
been  able  to  show  a  production  of  over  »22,000,000  m  Sliver.  But  not 
alone  are  the  poorer  grades  of  amalgamating  ores  now  worked  profitably, 
aided,  as  the  metallurgical  process  is,  by  such  excellent  inventions  as 
that  of  the  Sletcfeldt  and  the  Briickner  roastiug-fnriiaces,  but  the 
working  of  smelting  ores  has  also  been  largely  entered  into.  It  X  say 
"largeh,"  Ido  not  only  mean  to  say  that  smelling-works  arc  now  soattered 
widlly  over  the  Groat  Basin,  but  that  some  of  these  conduct  their  oper- 
ations  on  a  really  grand  scale.  In  Eureka,  Nevada,  for  lustauee,  there 
are  twelve  furnaces  in  operation,  which  produced,  during  the  last  year 
5  666  5  tons  of  base  bullion,  worth  »2,036,688,  although  only  a  small 
p'art  of  them  ran  regularly.  Four  of  the  Eureka  furnaces  have  each  8 
Capacity  of  from  35  to  40  tons  of  oK,  per  day.  Three  of  these  belong  to 
the  Eureka  ConsoKdated  Company,  who  have  also  two  smaller  furnaces. 
Nearly  throughout  the  year  this  company  have  kept  four  furnaces  run- 
mug  at  a  time,  and  one  idle,  and  the  dady  consumption  was  120  to  140 
tons  of  ore  and  4,000  bushels  of  charcoal.  At  this  rate  of  smelting,  the 
wood  for  ten  miles  around  Eureka  has  been  used  up  in  a  litBe  over  a 
year  which  is  not  a  strange  stetement,  when  we  consider  what  I  said 
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before,  that  there  is  very  little  wood  in  those  regions,  any  way.  Thus 
the  question  of  fuel  becomes,  at  once,  a  very  important  one,  for  the 
price  of  33  cents  per  bnshel  of  coal,  which  is  now  paid  at  the  works, 
cannot  rise  much  without  threatening  the  very  life  of  the  industry. 

In  Utah,  where  orer  twenty  ftiruaces  were  bnilt,  and  bad  been  partly 
in  operation,  in  the  fall  of  last  year,  some  of  the  works  have  been  com- 
pelled to  pay  as  high  as  30  cents  per  bushel  for  their  charcoal,  and  very 
few  are  so  favorably  located  as  to  get  their  coal  for  less  than  IS  cents 
per  bushel.  Many  more  smelting-works  have  been  erected  since  the 
time  spoken  of,  and  the  addition  of  every  one  of  them  mast  inevitably 
tend  to  raise  the  price  of  fuel.  Even  the  most  fortunate  ones— those 
located  high  up  in  the  mountains,  where  timber  is  comparatively  plenty 
— cannot  hope  to  escape  in  the  next  few  years  the  danger  of  an  enormous 
rise  in  the  cost  of  wood  and  charcoal.  And  almost  every  smelting  and 
amalgamating  works  in  the  Great  Basin  finds  itself  in  precisely  the 
same  position.  While  the  masses  of  poor  ores  are  growing  on  their 
hands,  fuel  has  a  continual  upward  tendency. 

Now  there  are'  two  means  by  the  combination  of  which  this  threatening 
danger  can  be  averted.  The  first  is  the  building  up  of  a  net-work  of 
narrow-gauge  railroads  along  the  principal  valleys,  which  will  connect 
the  mining  districts  with  the  Central  Pacific  Railroad ;  and  the  second 
is  the  employment  of  the  vast  stores  of  lignites  occurring  in  the  Eocky 
Mountain  region,  for  metallurgical  purposes.  The  utilization  of  this 
coal  for  the  purpose  named  has  not  yet  been  attempted  successfully,  and 
1  propose,  therefore,  to-night,  to  say  a  few  words  on  this  subject. 

According  to  a  late  lecture  of  Professor  Newberry,  these  lignites 
underlie  not  less  than  50,000  square  miles  in  the  Great' Basin  and  along 
both  flanks  of  the  Eocky  Mountains.  The  principal  beds  now  open  and 
wrought  I  have  had  the  good  fortune  to  visit  during  the  last  summer. 
The  mines  are  located  at  Carbon,  Eock  Springs,  and  Evanston,  all  three 
stations  on  the  Union  Pacific  Eailroad,  and  along  the  eastern  elope  of 
the  Kocky  Mountains,  in  Colorado.  The  coal  in  these  localities,  though 
from  different  beds,  hardly  varies  in  external  appearance,  but  analysis 
has  established  a  somewhat  differing  composition.  It  has  a  black 
color,  shining  luster,  a  brown  streak,  and  is  very  compact,  the  wood- 
structure,  which  is  found  intact  iu  so  many  lignites,  being  almost  totally 
obliterated. 

The  Carbon  seam,  one  hundred  and  forty  miles  west  of  Cheyenne,  is 
8  to  10  feet  thick,  and  had  been  extensively  worked  for  over  a  year 
when  the  unfortunate  fire  broke  out,  in  the  latter  part  of  1870,  which 
caused  the  whole  mine  to  eave  in.  At  the  time  of  my  visit,  in  the  sum- 
mer of  1871,  work  was  progressing  rapidly  to  re-open  the  mine,  and 
regular  operations  have  since  been  resumed.  The  coal  in  this  bed  is 
distinguished  from  that  in  the  other  beds  by  many  smaU  patches  of 
resjnoos  matter,  very  similar  in  appearance  to  amber.  An  analysis  of 
this  coal,  furnished  me  by  Mr.  Wardell,  the  superintendent  of  the 
Wyoming  Coal  and  Mining  Company,  gives— water,  6.80 :  ash,  8.00 ; 
volatile  matter,  3g'.48;  fixed  carbon,  49.72. 

The  Eock  Springs  seam  is  opened  in  the  midst  of  the  Bitter  Creek 
Desert.    It  is  10  to  12  feet  thick,  and  a  smaller  seam  lies  close  above  it.  . 
This  coal  contains  also  some  resinous  matter,  but  not  as  much  as  the 
foregoing.    The  analysis  shows— water,  7.00;  ash,  1.73;  volatile,  36.81  j 
fixed  carbon,  54.46. 

The  Evanston  seam  is  by  far  the  largest.  It  is  fi-om  22  to  26  feet 
thick,  but  the  coal  is  not  as  good  as  that  of  the  last  locality.  According 
to  analysis  it  contains— water,  8.58;  asb,  6.30;  volatile  matter,  35.22} 
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and  carton,  49.90.  TMa  bed  presents  also  tlie  great  disadvantage  in 
Sin" Tthat  inuumerable  joints  rnn  tHroagh  t  at  vgM  angles  to  he 
strilie  and  dip,  nndonbtedly  resulting  from  great  pressure,  and  tbat  the 
coal  is  Terr  hid  and  brittle,  so  that  in  undermming  only  slow  head  waj 
can  he  made,  and  a  very  large  proportion  of  waste  results. 

In  regard  to  the  Colorado  beds  now  opened  I  cannot  gwe  any  details, 
as  I  was  prevented  from  visiting  the  mines.  ■  v   .,  „ 

Thlooal  mines  along  the  Union  Pacific  Eailroad  have  furnished  a 
considerable  product  since  they  -were  first  fP""''^!"'.!^ o' ™  !,„, 

There  were  mined  by  the  Wyoming  Coal  and  Mining  Oompany- 

TODB.' 


In  1869.. 


84,356 


I°1S70 ;;;;;;;;:    ^^'^^^ 

InlSil l_ 

„,  ^  ,  . .241,182 

Total ' 

Bv  the  Eocbv  Mountain  Coal  and  Iron  Company— 
^  Tons. 

....       2,473 

mis™.,       :;:::::;:;;:::.: m»^ 


Inl869 ■--■ 

1  1870 fSHSRO 

a  1871 ■     "■''"'^ 

74,529 


Total • _ 

Altogether  by  these  two  companies,  up  to  the  end  of 


1871.. 


315,711 


The  capacity  of  the  mines  of  the  Eoeky  Mountain  Coal  and  Iron  Com- 
p,^5°hasCn  much  increased  lately,  so.that  in  '^«  <if  '''""ns"" 
ofl872  this  company  has  been  able  to  mine  and  ship  24,933  tons. 

Almost  all  thi?  coal  has  been  used  np  by  the  two  great  railread  com- 
panS,thelJnionPaciflc  and  the  Central  Pacific  the  quantities  shipped 
to  San  Francisco  and  other  points  being  msignificant. 

Here  then,  is  an  almost  inexhaustible  source  of  supply  tor  tho  press- 
infwaitt  o?'the  metallurgical  works  of  the  Great  Basin  andthePaclSc 

''gu\%ry'ou''™gSrtKSo?-theselignitcsformet.lto^^^^^^^^ 

f^  the  .nMrinteldents  of  works  in  tliose  regions,  you  receive  the  unani- 

SEil  "^^ou-r  fofd^ttlhTiSSiS^^^ 

SSHsir^iL'rfrs.&srthrd»^^ 

StS  that  penetrate  it,  and  thatta  thefreqnent  stirrings  wh.chare  necCS. 
tiS^ttosSS^lp'eres  fall throughthe  gratehalf  burned, whileon  account 

S7he  taTuent'opening  of  the  fire-doors  for  ''^■'"X' MfsWurSi '  t 

rcl:i^XtCllt'raTt^?SaL^hV,LtcoSa?d\'it^^^^^^^^ 

°XTiSSr%'iil«™r;it|-toth,s  coa,  are  hcM  ^^^^ 
evSyono  connected  with  mining  and  reduction  m  the  far  "ft  est.    It  ,s 
ooSdS  a  settled  affair  that  this  coal  cannot  be  used  to  advantage  in 
"S°E'r'^S.r  this  is  really  the  case,andtodothis,wemust 
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first  examine  the  experiments  by  means  of  which  people  have  arrived  at 
such  a  conclusion, 

As  to  the  experiments  for  the  use  of  this  coal  in  reverberatories  there 
are  two  unsuecessful  ones  on  record,  one  in  Colorado,  the  other  iu  Utah. 
In  both  casea  the  grate  used  in  the  common  flre-box  was  the  horizontal 
grate,  and  the  supply  of  air  was  provided  by  thedraught  of  the  chimneys 
only.  In  both  cases  the  coal  broke  np  into  small  pieces,  and  could  not 
be  bnmed  rapidly  enough  to  produce  the  required  temperatures. 

In  blast-furnaces  these  lignites  have  been  frequently  tried  in  different 
localities  iu  the  West.  But  no  smelting  temperatures  could  be  attained 
and  the  furnaces  would  come  near  chilling.  This  effect  was  also  rightly 
attributed  to  the  cracking  and  breaking  up  of  the  coal,  and  its  use  in 
blast-furnaces  in  the  raw  state  is  now  virtually  given  np.  I  should 
mention  here  that  the  blowing-engines  used  in  the  West  are  ventilators, 
with  which  you  can  produce  no  pressure,  and  Boot's  blower,  with  which 
you  can  reach  a  very  slight  one.  But  then  it  was  proposed  to  first  coke 
the  coal.  ^  To  look  at  the  analyses  of  these  coals  there  appears  to  l>e  no 
good  reason  why  it  shonld  not  be  possible  to  make  good  coke  of  them. 
But  it  is  the  unanimous  verdict  of  everybody,  who  has  tried  the  experi- 
ment, that  no  serviceable  coke  for  smelting  purposes  can  be  produced 
from  them.  Specimens  which  I  saw  last  summer  at  various  places  along 
the  Union  Pacific  Railroad  are  certainly  not  calculated  to  encourage  the 
idea  that  the  existence  of  the  lignites  in  this  region  is  a  guarantee  for 
the  perpetuity  of  the  mining  industry  iu  that  barren  count^.  The  colre 
18  not  at  ail  coherent,  in  fact  so  soft  that  a  slight  pressure  of  the  hand 
crumbles  it  into  a  thousand  fragments.  How  could  such  material  resist 
the  pressure  of  the  superincumbent  mass  in  a  blast-fumaeef  It  is  evi- 
dent that  it  could  not  be  used  at  all,  for  the  powdered  mass  would  give 
the  blast  less  chance  to  penetrate  than  the  raw  coal.  It  would  seem, 
then,  at  first  sight,  that  the  existence  of  these  lignites  brings  no  relief 
to  a  threatened  industry.  At  least  this  appears  to  be  the  conviction  of 
the  majority  out  West,  and  we  do  not  now  hear  of  further  experiments. 
Yet,  what  have  those  already  made  proved'!  They  have  proved  that 
under  the  conditions  given  in  the  "various  trials  the  Rocky  Mountain 
lignites  cannot  be  used  to  advantage  in  metallurgy,  and  nothing  more. 
But  there  are  a  great  number  of  devices  in  modern  metallurgy  by 
which  this  fuel  can  be  made  to  do  effectual  duty.  I  do  not  intend  to 
discuss  these  at  lengthy  but  I  wish  to  point  out"  a  few  ways  in  which, 
lam  confidontj  the  desired  end  maybe  easily  reached.  As  to  using 
this  lignite  iu  its  raw  state,  in  the  common  fire-box  and  on  the  com- 
mon horizontal  grate,  with  natural  draught  only,  it  might  have  been 
expected  that  a  material  containing  8  per  cent,  of  hygroscopic,  and  cer- 
tainly from  12  to  20  per  cent,  of  chemically  bound  water,  would  fall  to 
pieces  and  thus  render  the  production  of  a  high  heat  impossible ;  es- 
pecially as  so  much  heat  is  inevitably  consumed  in  converting  the  water 
into  steam.  On  the  locomotives  of  the  railroads,  where  no  very  high 
temperature  is  necessary,  a  sufficiently  rapid  combustion  cannot  be 
reached  except  through  the  increased  draught  by  means  of  the  exhaust : 
and  even  with  this  improvement  the  engineers  on  the  Union  and  Cen- 
tral Pacific  Eailroads  complain  continually  about  the  difficulty  of  keep- 
ing up  steam. 

But  this  whole  difficulty  can  be  overcome,  as  far  as  reverberatories 
are  concerned,  by  using  this  coal  in  gas-generators,  instead  of  iu  the 
common  fire-place,  and  by  doing  the  metallurgical  work  with  gaseous 
fuel  instead  of  the  solid.  I  could  adduce  numerous  examples,  where 
lignites  far  inferior  to  those  of  the  Eocky  Monntains  are  used  to  great 
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advantage  in  this  way, 'and  some,  where  even  the  high  temperature 
■  neoessai^  in  iron- woAs  are  tins  produced.  According  to  Tunner,  gases 
from  good  Ugnites  are  capable  of  producing  a  temperature  as  high  as 
2  600°  C 
'  The  lignites  of  the  West  are  eminently  fitted  for  use  m  gas-genera- 
tors ;  for  the  very  fact  that  they  break  up  into  small  pieces,  when  ex- 
posed to  the  heat,  is  an  advantage,  because  it  would  be  much  the  easi- 
Lt.  this  way,  to  convert  all  the  carbonic  acid  formed  in  the  lower  part 
of  the  generator  into  carbonic  oiide,  as  a  very  large  surface  of  glowing 
carbon  is  thus  presented.  They  are  »(  bituminous,  and  their  contents 
in  ash  are  BO  smaU  that  they  will  not  interfere.  It  may  be  indeed,  neces- 
sary, and  it  is  certainly  highly  advantage«ns,  to  use  a  blast  under  l;he 
grate  in  order  tt>  further  a  rapid  development  of  the  gases,  but  this  has 
llso  the  advantage  that  the  danger  of  explosions  will  be  lessened  It 
is  mv  opinion  thSt  generators  with  stait-grates  and  under-blast  will  be 
found  the  most  adrantageous;  and  if  still  higher  temperatures  than 
can  be  produced  by  this  means  should  be  required,  an  increase  can  easily 
be  obtained  by  using  hot  wind,  both  nndet  the  grate  and  for  the  com- 
bastion  of  the  gases.  „  „      ,  .  ,       .        _^ 

But  the  use  of  the  lignites  in  blaat-fumaees  is  of  far  higher  import- 
ance to  the  western  mining  districts  than  that  in  revorberatories.  Bi- 
periments  so  far  have  proved  unsuccesstul,pnncipally,  I  am  sure,  because 
with  the  blowing-engines  in  use  the  required  pressure  could  not  be  at- 
tained. To  burn  thit  material  in  the  blast-furnace,  oylinder  blasts  are 
reouired,  and  perhaps  it  would  also  be  necessary  to  close  the  tops  of  the 
furnaces  in  order  to  smelt  under  a  high  pressure,  which  maybe  rega- 
lated  by  the  damper  in  the  fine.  The  extraordinaiy  results  thus  attained 
in  producing  high  temperatures  by  Bessemer  are  too  new  to  require  re- 
calling. Nothing  of  this  kind  has,  however,  yet  been  l^ried  in  the  West, 
but  I  hope  that  during  the  present  year  this  subject  will  be  thoroughly 

™Tbe'Ske  prodneed  from  the  lignites  by  the  simple  method  employed 
is  as  I  have  said  before,  not  at  for  the  hlast-fiirnace.  But  the  coal  used 
was  as  far  as  I  am  aware,  of  the  inferior  kind  occurring  m  Colorado  and 
in  the  Wasatch  near  Coalville.  The  Eock  Springs  coal,  which  is  by  far 
the  best  lignite,  has  not  been  tried.  And  if,  instead  of  trymg  to  coke 
this  material  in  imperfectly  constructed  bee-hive  ovens  and  in  pits,  more 
perfect  apparatus,  like  the  Belgian  oven  or  Appolt's  oven,  had  been  used, 
I  think  the  result  even  with  the  poorer  qualities  of  Eooky  Mountain 
liimile,  would  have  been  more  encouraging.  The  Bock  Spnngs  coal,  I 
am  coulident,  will  make  eoke  in  good  apparatus,  and  if  it  should  not  be 
nnite  as  Arm  as  required  for  the  blast-furnace,  its  hardness  might  be  in- 
Jreased  according  to  experiments  which  I  learn  were  made  in  the 
West  several  years  ago,  by  coking  it  under  pressure.  To  produce  this 
pressure  in  the  coking-ovens  the  escape  of  the  gases  need  only  be  regu- 
lated ;  and  the  ovens  themselves  must  be  constructed  with  the  special 
view  if  resisthig  a  pressure  fi;om  within.  Success  in  this  direction  would 
of  course  be  of  the  utmost  moment  i  for  even  if  we  assume  as  a  settled 
fact  that  the  lignites  can  be  used  In  the  blast-furnace  with  the  proper 
blowing  machinery,  in  a  raw  state,  their  high  percentage  m  water  will 
always  he  fatal  to  the  production  of  very  high  temperatures  and  their 
maintenance.  It  is,  besides,  much  more  agreeable  and  economical  to  use 
coarse  fuel  than  Sne  stuff,  as  every  smelter  well  knows. 

rinally.  I  wish  to  draw  attention  to  the  importance  which  these 
lignite-beds  have  in  regard  to  the  vast  magnetic-iron  ore  deposits  neat 
Laramie,  and  the  hematites  of  Eawlins.    The  latter  ere  very  pure,  and 
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ricli  in  iron,  and  the  former  also  contain  nothing  deleterious  except  a 
little  sulphur,  the  precise  amount  of  which  I  have  forgotten.  If  a 
method  is  found  in  which  good  coke  can  be  made  from  the  coal,  there  is 
of  course  nothing  in  the  way  of  the  railroad  companies  making  their 
own  rails,  but  if  this  should  not  be  the  case,  it  seems  to  me  highly  desir- 
able that  the  late  experiments  of  Siemens  and  Pousard,  for  the  purpose 
of  malting  wrooght  iron  and  steel  directly  from  the  ore,  and  so  avoiding 
the  blast-furnace,  should  be  continued  with  a  special  view  to  the  utiliza- 
tion of  the  iron-ores  and  lignites  of  the  far  West.  It  is  true  that  the 
respective  means  employed  by  these  two  gentlemen,  though  technically 
successful,  have  not  been  so  economically.  There  are,  indeed,  at  the 
present  time  experiments  going  on  in  this  country  with  apparatus  differ- 
ent iirom  those  used  by  the  English  and  French  engineers,  which  are 
very  likely  to  solve  this  problem  fevorably,  It  being  the  special  object  of 
these  experiments  to  produce  large  quantitifes  of  iron  in  a  given  time, 
and  with  the  greatest  possible  economy  in  fuel. 
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CHAPTER   XVII. 

THE  MBTALLUKGY  OF  NATIVE   SULPHDE. 

The  discovery  of  large  quantities  of  native  sulpiiur,  mixed  more  or 
less  mth  earth/matter,  in  Nevada  and  Utali,  and  quite  recently  in  the 
so-called  TeUowstone  region  in  Wyoming  and  Montana,  induces  me  to 
say  a  few  woMs  in  regard  to  tlie  above  subject. 

All  tbose  of  the  above  sulplinr-deposila,  which  I  have  examined  pei> 
Booallv.  owe  their  origin  undoubtedly  to  the  condensation  of  sulphur- 
ous vapors  in  the  overlying  oolderlajers.  Thej are  mtuated  in  volcanic 
regions  in  some  of  which  the  snbterrauean  toreea  are  still  active,  the 
deposition  of  sulphur  going  on  eontinually  at  the  present  tune. 

To  determine  theamount  of  sulphur  which  can  be  extracted  prohtabiy 
bv  the  methods  of  bene«ciation  now  in  use,  on  a  large  scale  several 
simple  tests  are  employed,  one  or  two  of  which  will  be  briefly  men- 
tioned. Aceording  to  Anthon,'  two  grams  of  coarsely  pulvemed 
ore  are  heated  iu  a  glass  tube  of  10  to  16  inches  in  length  and  four  lines 
in  width,  which  is  closed  on  one  side,  and  into  the  open  end  of  which  an- 
other tube,also  closed  on  one  side,  is  introduced  np  to  within  3  jnches  ot 
the  ore.  When  no  more  sulphur  issues  from  the  ore,  that  piece  of  the  lat- 
ter tube  in  which  the  sulphur  has  lieen  condensed,  is  cut  oft  and  weighed. 
The  sulphur  is  then  removed,  and  the  empty  tube  weighed  again,  the 
difference  of  the  two  weights  giving  the  available  amount  of  sulphur 
in  the  ore.  To  make  the  test  on  a  larger  scale,  one  or  two  pounds  ol  the 
crushed  ore  are  introduced  into  a  good  clay  retort,  which  is  put  into  a 
wind-furna<je,  so  that  its  ne«k  protrudes  about  15  centimeters.  To  tins 
a  porcelain  tube  is  luted,  one  end  of  which  just  dips  into  water,  ihe 
retort  is  now  healed  to  a  strong  red  heat;  the  sulphur-vapors  arc  con- 
densed in  the  porcehilu  tube  and  the  liquid  sulphur  drops  into  the 
water  When  there  is  no  more  sulphur  in  the  ore,  the  tube  is  taken  Irom 
the  retort,  heated  strongly  over  the  water,  and  the  sulphur,  which  has 
remained  in  it  in  solid  form,  will  also  be  collected  in  the  water.  The 
whole  product  is  then  taken  out,  dried  carefully,  and  weighed. 

For  the  utilization  of  the  sulphur  from  the  class  of  ores  here  under 
consideration  various  methods  are  in  use,  which  can  be  classed  under 
two  main  heads :  ,     ,      j  i 

1   Eliquation  of  the  sulphur  in  entirely  open  orpartly  closed  apparatus. 

2.  Eliquation,  sublimation  or  distillation  of  the  sulphur  in  closed  fur- 

"'rhe  methods  coming  under  the  second  head  require  considerable 
outlay  of  capital  for  apparatus,  and  greater  expense  for  labor.  They 
also  iequire  fuel.  In  their  favor,  however,  is  the  more  perfect  extraction 
and  ntiUzation  ot  sulphur  which  they  effect;  but  the  gain  by  these 
methods  is  not  great  enough  to  overbalance  in  onr  western  Territories 
the  increased  expense  of  securing  the  product.  In  some  regions  the 
absolute  want  ot  a  cheap  fuel  precludes  their  employment  altogether. 
For  these  reasons  I  shall  not  dweU  on  them  here,  but  rather  present 
a  description  of  a  few  of  the  methods  belonging  under  the  first  head. 

a  Mdtinq  of  the  sulphur  in  cast-iron  ^iettfes.— This  method  can  only  be 
employed  with  profit  in  working  the  richest  ores,  containing  over  70  per 

"  Dmgler'a  Poljteclmiaches  Joumal,  yol.  161,  pago  115. 
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cent,  of  sulphur,  because  with  poorer  ores  the  unavoidable  retention  of 
sulphur  in  the  dross  would  render  the  percentage  actually  saved  pro- 
portionately too  small,  and  the  process  would  be  unprofitable.  Rich  ores 
are  treated  in  cast-iron  kettles,  of  not  over  two  cubic  meters  contents, 
which  are  heated  by  means  of  a  separate  flre-place.  The  heat  inain- 
tained  is  over  111°  Centigrade,  and  must  not  rise  over  150°  Centi- 
grade. The  nearer  the  temperature  can  be  kept  to  the  mefting-point 
of  sulphur,  (lOflo  Centigrade  =  228o  Fahrenheit,)  the  better  is  the 
result,  because  at  such  a  temperature  sulphur  is  most  liquid  and  does 
not  bum.  The  kettles  are  filled  with  ore,  which  is  iftelted  down,  and 
occasional  additions  of  raw  ore  are  made,  until  the  kettle  is  filled  with 
the  liquid  mass.  Meanwhile  all  the  earthy  parts  which  can  be  reached 
are  taken  out  with  perforated  iron  ladles.  After  the  kettle  is  full, 
the  mass  is  permitted  to  settle  for  a  short  time.  The  scum  on  top 
is  then  taken  off,  and  the  clear  sulphur  cast  into  molds,  until  the  sedi- 
ment at  the  bottom  of  the  kettle  is  reached.  A  new  quantity  of  ore  is 
then  introduced,  and  the  process  is  repeated.  After  several  operations 
the  sediment  is  taken  but  of  the  bottom  of  the  kettle,  and  either  thrown 
aside  or  used  with  poorer  ores  iu  pits  or  furnaces. 

b.  Eliquation  of  sulphur  in  furnaces  or  pits. — Formerly  the  sulphur  was 
extracted  from  the  ores  of  Sicily  by  means  of  shaft-furnaces,  not  over  4 
to  5  feet  high  and  7  to  15  feet  wide.  They  had  an  inclined  bottom,  at 
the  lowest  point  of  which  a  canal  communicated  with  the  outside.  The 
largest  pieces  of  ore  were  put  on  a  bench  on  the  inside  of  the  furnace, 
near  the  bottom,  and  upon  these  as  a  base  an  arch  was  built,  a  small 
hole  only  being  left  in  the  center.  Upon  this  arch  smaller  ore  was 
thrown,  until  a  small  pyramid  was  formed  protruding  above  the  furnace- 
walls.  This  was  finally  covered  with  fine  ore,  upon  which  straw  was 
thrown  and  ignited.  The  fire  communicated  to  the  sulphur  and  traveled 
from  the  outside  toward  the  inside.  After  eight  or  ten  hours  the  liquid 
sulphur  had  collected  at  the  bottom,  and  was  tapped  into  moistened 
molds  or  into  water.  This  process  furnished  only  from  40  to  50  per 
cent,  of  the  sulphur  in  the  ore,  and  is  now  nearly  everywhere  aban- 
doned. 

At  present  pits,  or  rather  stalls,  called  calcaroni,  are  almost  univer- 
sally used  in  Sicily,  Spain,  and  elsewhere ;  the  yield  in  these  being, 
according  to  Professor  B.  Kerl,  67  per  cent,  of  the  sulphur  in  the  ore. 

Mr.  H.  Sewell,  who  has  had  considerable  experience  with  sulphur-ores 
in  Spain,  describes  this  method  in  the  Engineering  and  Mining  Journal 
as  follows : 

The  governing  principle  in  this  method  ie  the  working  of  large  masses  of. ore  at 
low  cost.  Each  calcarono  works  up  per  month  from  800  to  1,000  tons  of  ore,  the  appa- 
ratus being  conHtmcted  of  common  stone  and  plaster,  and  coating  $300  apiece.  No  fuel 
ie  required,  as  one-seventh  of  the  ore  is  need  as  combastible  for  reducing  the  rest;  so 
that  if  the  ore  contained  23  per  cent  of  suJphnr,  20  par  cent,  net  would  be  produced." 

The  dimensions  of  a  oalcarone  differ  much,  according  to  thepereentage  of  the  ores; 
that  ie,  the  poorer  the  ore,  the  larger  must  be  the  faroace.  When  I  commenced  to  use 
them  in  Spain,  I  found  that  etaJls  about  15  feet  in  diameter  were  the  moat  auocessfUUy 
managed  by  workmen  not  versed  in  theprooeaa ;  but  I  found,  aleo,  that  for  economy,  and 
a  greater  production  in  the  liquation,  a  larger  diameter,  say  33  feet,  gave  the  best 
resulte,  and  this  is  the  size  of  the  stall  in  the  accompanying  drawings. 

The  height  at  X,  on  the  front  or  tapping  door,  varies  from  6  t.o  8  and  13  feet, 
{thou^  seldom  tho  latter,)  and  that  at  L,  the  aperture  for  loading,  is  about  4  feet. 
At  XX,  also,  iu  the  cround  and  vertical  plan,  an  aperture  reaching  ftom  the  bottom 
to  the  top  of  the  etall  eiiata.    Thie  is  also  used  for  loading ;  but  after  that  operation 

•This  yield,  as  claimed  by  Mr.  Sewell,  i 
meuts  of  other  authorities.  Mr.  Sewell  se. 
in  the  ore  aflier  treating  it. 
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closed  witli  a  cast  of  plaster  of  Paris,  (or  pieces  put 


Calc^rone — Vertical  e« 


haslieen  ccncluderl,  the  aperture 
together,)  the  thickness  being  on 
time,  and  destroyed  for  disciari 
piercing  it,  and  indicates  to  the 
smelter  how  far  the  anlpliur  lias 
sweated  down.  The  ore  is  placed  in 
large  bowlders,  just  as  it  comes  oat 
of  the  miues,  from  tlie  middle  to  the 
bottom  of  tno  furnace,  which  has  a, 
declivity  of  about  15  to  20  degrees, 
such  being  necessary  at  the  end  of 
the  operation,  in  order  that  the  last 
remnants  of  melted  sulphnr  sball 
run  toward  the  tapping-door  at 
point  M.  In  loading  the  stall,  all 
the  smaller-sized  ore  is  reserved  for 
fillingoear  the  top,  where  it  is  piled 
into  Qie  shape  of  a  cone,  as  at  F  F 
Fj  and  chimneys  are  left  at  points 
D  D  D,  about  2  feet  deep.  These  . 
are  tilled  with  bmeh-wood,  and  in  th's  way  the  ore  is  made  to  ignite.  These  hollows 
are  left  while  piling  the  ore  and  bnilding  the  cone  The  object  of  placing  the  small 
ore  at  the  top  is  simply  to  prevent  any  of  the  earth  and  sifted  stone  from  falling 
through  the  large  crevices  that  woald  be  left  if 
large  bowlders  were  placed  at  the  top.  Thi  earth 
and  sifted  stone  or  gravel  play  an  important  pait 
in  the  manipulation.  At  K  K  K  K  we  have  im 
mediately  in  contact  with  the  small  ore,  i  stra- 
tum of  about  6  inches  of  small  sifted  gravel  about 
the  size  of  a  nut,  and  on  this  again,  at  N  N  H  N, 
wo  have  a  coating  of  earfJi ;  this  is  to  make  the 
interior  of  the  stall  as  impermeable  as  possible  to  z 
the  oxidizing  action  of  the  air,  and  this  coating  is 
increased  or  decreased  according  to  the  amount  of 
heat  required,  which  in  turn  dejiends  on  the 
strength  of  the  winds  and  their  direction.  The 
brushwood  ignited,  the  ore  commences  to  bum, 
and  the  ebimnoys  are  kept  open  for  about  twenty 
hours,  at  the  end  of  whicli  period  the  ore  has  ig- 
nited all  over  the  surface  of  the  heap,  and  to  the 

depth  of,  say,  some  15  or  30  inches.    Thechimneys  ^      .   ^  „         ^   ,      ,, 

are  then  aU  closed  as  follows :  bricks  are  placed  over  them,  as  at  point  P ;  and  sliould 
the  burning  of  the  ore  be  too  rapid,  earth  is  then  thrown  over  the  bricks ;  bnl  these 
chimneys  are  opened  toward  the  middle  of  the  operation,  to  increase  ttie  heat,  and 
closed  again,  according  to  circumstances,  to  decrease  it.  After  forty-eight  hours,  the 
melted  snlphur  begins  to  trickle  down  through  the  interstices  of  the  stone,  and  con-  ■ 
geal^  forming,  as  it  were,  a  conglomerate  with  the  oi-e ;  the  heat  also  travels  down- 
wards, and  so  we  have  reuielting  and  congealing  conseontively,  till  the  sulphur  arrives 
at  tbe  bottom  of  the  furnace,  forming  a  massive  conglomerate  of  sulphur  and  ore;  for 
it  fills  the  interstices  up  to  the  point  where  the  first  tap-bole  is  drilled,  through  the 
thin  door  of  plaster  at  point  Z.  The  lines  across  the  stall  denote  the  lines  or  levels  of 
tapping :  and  this  oommences  naturally  at  Z,  and  so  downwards,  as  the  congealed  sul- 
phur is  remelted  with  the  descending  beat.  Every  twenty-four  hours  a  fresh  tapping 
takes  place,  tbe  former  holes  are  plastered  up,  and  a  now  hole  drilled  lower  down,  and 
so  on  till  we  get  down  to  tbe  lowest  point  or  bottom  of  the  furnace.  At  the  end  ot  the 
operation,  that  is,  dnring  tbe  last  three  days,  nearly  all  the  chimneys  are  left  open,  so 
that  the  air  shall  descend  to  the  lower  part  of  the  furnace,  and  aid  tbe  combustion  of  the 
ore.  The  jet  of  sulphur  is  received  into  wooden  molds,  as  at  point  B.  These  have  been 
soaked  iu  water,  to  prevent  the  sulphur  sticking  to  the  wood,  and  are  shaped  wheel- 
barrow fashion,  in  order  that  the  block  of  sulphnr  may  easily  fall  out,  without  break- 
ing. During  the  carrying  away  of  a  mold  that  has  been  filled,  and  tbe  bringing  of 
an  empty  one  to  be  filled,  the  jet  runs  into  a  reservoir  made  for  the  purpose  at  A  One 
of  the  principal  reasons  for  placing  large  blocks  of  ore,  from  the  middle  of  the  fur- 
nace downwards,  is  to  leave  sufficient  interstices  for  recciviug  tbe  sulphur,  otherwise 
tho  first  tap-hole  would  be  too  high,  and  near  the  ignited  ore,  thus  setting  fire  to  the 
stream  of  sulphnr.  ,        .       ..  j 

Two  of  the  principal  things  to  be  guarded  against  are  overheating  the  apparatus. 

and,  on  the  other  hand,  carrying  on  the  process  so  slowly,  by  the  complete  cbsing  of 

the  chimneys,  that  the  operation  would  take  two  months  instead  of  four  weeks  from 

the  commencement.    In  tho  former  case,  instead  of  the  sulphur  congealing  between 
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tbe  iiitersticps,  it  would  all  be  in  a  melted  state  from  the  top  tap-hole  to  tlie  bottom, 
thu8  not  only  eooaQmiugan  nnnecessary  amoant  of  sulpjinr  in  keeping  up  the  heat, 
but  likewise  giving,  by  overheating,  a  bad  chocolate-brown  color  to  theeulpbar.  This 
quality  would  hardly  be  salable,  even  for  Bulphutto  aoid.  Many  stalls  or  heaps,  say 
ten,  after  having  beou  loaded,  cau  be  attended  by  two  men,  one  in  the  daytime,  tho 
other  at  night.  As  soon  as  the  operation  is  over,  which  takes  about  a  month,  both  ap- 
ertures  are  opened,  to  allow  a  cuirent  of  air  to  pass  through  tbe  apparatus.  Other- 
wise it  would  not  cool  for  a  month;  but  by  this  precaution  it  can  bo  discharged  in  a 
lew  days. 

A  modification  of  this  process  is  the  following:  Before  loading  the 
stall,  a  number  of  iron  bars  are  set  obliqnely  from  the  inclined  bottom, 
against  the  front  wall,  in  which  a  single  tap-hole  is  located  at  the  lowest 
point  of  the  pit.  To  force  the  liquid  snlphiir  to  run  to  this  point,  the 
bottom  of  the  furnace  is  inclined,  from  both  sides,  toward  a  central 
line,  and  from  the  back  toward  the  front,  thns  making  a  sort  of  trough, 
dipping  forward.  These  bars  form  a  complete  grate,  the  apace  under- 
neath remaining  empty  when  the  stall  is  filled  with  ore.  The  .cone 
above  the  walls  of  the  stall  is,  iu  this  ease,  made  much  higher  than  in 
the  method  described  above.  The  smelted  sulphur  collects  coulinuallv 
on  the  clean  bottom  beneath  the  grate,  and  is  from  time  to  time  tappeil 
into  wet  molds,  or  into  a  basin  with  wa'ter. 

The  crude  sulphnr  obtained  by  any  of  tlie  above  methods  must  of 
course  be  refined,  if  intended  for  other  use  than  that  of  its  manufacture 
into  sulphuric  acid.  But  as  it  is  not  likely  that  refined  sulphur  can  be 
profitably  made  in  our  western  districts  for  years  to  come,  I  omit  treat- 
ing the  subject  in  this  report. 
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CHAPTEK   XVIII. 

THE  MINING  LAW. 

The  following  is  the  test  of  the  proposed  new  mining  law.*  It  em. 
bodies  mnch  that  I  have  advocated  in  fornier  reports  and  I  thmk  It  will 
be  aonroved  bv  the  large  body  of  practical  miners  m  the  United  States, 
whSfwhatevercriticisiSthel  «»>  mate  ni»il  partlcuto  provision  J 
mnsl  agree  in  commending  the  tone  wMchminiiiB  legislation  has  as- 
sumed, and  the  character  of  the  protection  offered  to  ttif  property- 

This  law  aims  to  offer  means  tor  a  fair  aciinstment  of  thonsands  ol 
claims  upon  all  kinds  of  mining  property,  and  Ijing  between  men  ot 
evOT  class  and  nationality.  Probably  the  most  eager  qimosity  m  read- 
ing  tt  tor  the  first  time  will  be  directed,  not  to  the  sections  which  p» 
scribe  how  mines  ma,  hereafter  be  taken  np.bnttotheinquiry,  how  the 
Ejects  present  interests,  and  the  dispntad  points  of  the  past.  The 
St™ction  will  be  distastefnl  to  some.  None  bnt  cteens,  and  those 
persons  who  declare  their  intention  to  become  such,  can  liaveanyOTner- 
S^ii  the  virgin  mines  of  the  pnblio  domain,  escept  by  purchase  of 
United  States  patents  from  cifeens.  If  ramor  is  *"«.  t^.»  wdl  ta  a 
blow  to  some  of  the  Mormon  miners  who  have  thonght  to  air  their  snp. 
posed  independence  of  our  Government  by  refusing  to  become  citens. 
This  provision,  which  is  ot  course  most  natural  and  proper  is  continu.^ 
iom  the  forier  law,  where  it  has, already  made  trouble  for  those 
"ho  were  amicus  to  riap  without  being  willing  to  sow.  Prohably  & 
large  proportioik  of  the  Chinese  will  also  be  debarred  from  ownership,  as 
they  iSe  not  citizens.  But  this  provision  does  not  P"™°' »"/ »'' ?4» 
Is-mlling  to  become  a  citizen,  from  taking  npmmes.  If  I  read  llie  citii- 
rights  bill  correctly,  any  person  in  the  world  ma,  become  a  citizen  of 
?he  United  States,  M  siitional  or  State  laws  to  the  contrary  notwith. 


"The'liction  giving  absolute  title  to  a  certain  surface  and  all  veins 
'•  tmping"  witlSn  vmtical  hues  drawn  from  the  boundaries  of  that  snr. 
face-claim,  is  necessary  to  prevent  special  litigation.  .     ,^„ 

On  the  subject  of  tunnels  the  law  follows  a  course  contrary  to  the 
views  I  have  held,  and  I  still  feel  confidence  enough  in  the  strength  of 
my  Msition  to  believe  that  this  section  will  be  annulled  by  the  practice 
S  Scrs  and  eventually  by  Congress,  let  u.  take  the  case  of  ahm  in 
which  a  very  promising  mine  is  discovered  Instantly  some  shaker 
daps  down  a  tunnelclaim,  and  by  that  act  he  invalidates  or  threatens 
?otavS?dato  every  discovery  made  on  fliathill  within  3,000  feet  of  his 
location.  The  prohibition  ti  work  the  hill  continues  sij  monthsat  least, 
and  longer  If  he  begins  work.  I  call  it  prohibition,  becanse  it  is  such 
if  the  lal  is  effective.  But  I  look  upon  this  section  with  less  alamthan 
I  otherwise  should  feel,  because  I  know  that  It  will  be  very  limited 
in  its  action.  Very  few  of  the  innumerable  tunnelolaims  are  ever  prose- 
cuted 10  feet  into  the  MIL  Others,  and  perhaps  most  of  l^hem,  even  if 
carried  on,  would  come  to  nothing.  Take  the  Emma  Hdl  m  Little  Cot 
tonwood.  The  tunnels  there  must  tun  about  parallel  to  the  veins,  and 
a  tunnel  that  would  intersect  more  than  one  would  have  to  be  very  long. 


•  Simo  m.»a  .M  .Igned  Ij  tto  Pre.Kl.nt.    Tl»  t«t  hm  glYen  1.  that  of  the  ««•! 
form  of  the  law. 
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But  the  Emma  Hill  offers  an  example  sliowjng  how  hurtful  this  section 
of  the  law  conid  be  if  it  .were  effective.  Themiues  in  Little  Oottonwood 
depend  for  their  future  upon  pockets,  .bulges,  or  other  enlargements  of 
veins,  and  these  enlargements  show  no  sign  at  the  surface.  A  tunnel 
might  strike  one  of  these  and  draw  out  the  whole  wealth  of  a  mine, 
■while  the  true  owners  would  be  working  patiently  down,  unable  to  im- 
mediately prove  that  their  narrow  seam  had  any  connection  with  the 
immense  mass  which  was  making  the  tunnel-owners  rich.  The  Emma 
itself  could  have  been  worked  for  two  years  through  a  tunnel  before  the 
real  owners  found  their  way  into  the  honanza. 

I  cannot  agree  with  the  proWsion  in  section  5  to  allow  owners  who 
have  abandoned  a  mine  to  resume  work  without  relocation.  Something 
is  needed  to  prevent  a  man  whose  whole  time  is  spent  in  Utah  from  hold- 
ing claims  in  California,  Oregon,  Montana,  and  all  the  other  Territories. 
If  the  recorders  cannot  make  yearly  inspection  the  owners  should  be 
required  to  swear  each  year  to  having  performed  the  work  required.  I 
am  sorry  to  see,  too,  that  there  is  no  provision  for  the  use  of  timber;  and 
but  a  very  incomplete  settlement  of  the  important  questions  of  water- 
power  and  drainage. 

Nevertheless  it  is  certain  that  the  present  law  is  a  great  advance  on 
anything  we  have  had.  Our  legislators  have  no  more  puzzlingtask  than 
to  adjust  the  claims  of  miners.  If  their  measures  sometimes  bear  hardly 
on  those  who  cherish  vague  but  golden  dreams  of  wealth,  it  must  be 
remembered  that  their  object  is  not  to  deny  riches  to  any,  but  by  early 
prescription  of  legal  means  to  prevent  conflict.  Thelaw,"indeed,  ismade 
inthe  interest  of  the  disputing  claimant  as  much  asinthatof  the  actual 
holder,  for  in  exact  terms  be  iiuds  clearly  indicated  what  he  can  or  can- 
not do;  and  if  he  is  wise  and  honest  he  may  save  himself  expense. 
The  following  ia  the  text  of  the  new  mining  law: 
Be  it  enacted;  (6c.,  That  all  valuflible  mineral  deposits  ili  lands  belong- 
ing to  the  United  States,  both  surveyed  and  unsurveyed,  are  hereby 
declared  to  be  free  and  open  to  exploration  and  purchase,  and  the  lands 
in  which  they  are  found  to  occupation  and  purchase,  by  the  citizens  of 
the  United  States  and  those  who  have  declared  their  intention  to  become 
such,  under  regulations  prescribed  by  law,  and  according  to  the  local 
customs  or  rules  of  miners,  in  the  several  mining  districts,  so  far  as  the 
same  are  appHcable  and  not  inconsistent  with  the  laws  of  the  United 
States. 

Seo.  3.  That  mining  claims  upon  veins  or  lodes  of  quartz  or  other 
rock  m  place  bearing  gold,  silver,  cinnabar,  lead,  tin,  copper,  or  other 
valuable  deposits,  heretofore  located,  shall  be  governed  as  to  length 
along  the  vein  or  lode  by  the  customs,  regulations,  and  laws  in  force  at 
tlie  date  of  their  location.  A  mining  claim  located  after  the  passage  of 
this  act,  whether  located  by  one  or  more  persons,  may  equal,  but  shall 
not  exceed,  fifteen  hundred  feet  in  length  along  the  vein  or  lode ;  but 
no  location  of  a  mming  claim  shall  be  made  until  the  discovery  of  the 
vem  or  lode  within  the  limits  of  the  claim  located.  Ko  claim  shall 
extend  more  than  three  hundred  feet  on  each  side  of  the  middle  of  the 
vein  at  the  surface,  nor  shall  any  claim  be  limited  by  any  mining  regu- 
lation to  less  than  twenty-five  feet  on  each  side  of  the  middle  of  the  vein 
at  the  surface,  except  where  adverse  rights  existing  at  the  passage  of 
this  act  shall  render  such  limitation  necessary.  The  end  lines  of  each 
claim  shall  be  parallel  to  eaeh  other. 

Sec  3.  That  the  locators  of  all  mining  locations  heretofore  made,  or 
which  shall  hereafter  be  made,  on  any  mineral  vein,  lode,  or  ledge, 
situated  on  the  public  domain,  their  heirs  and  assigns,  where  no  adverse 
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claim  exists  at  the  passage  of  this  act,  so  long  as  they  comply  with  the 
laws  of  the  United  States,  and  with  State,  territorial,  and  local  regu- 
lations not  in  conflict  with  said  laws  of  the  United  States  governing 
their  possessory  title,  shall  have  the  exclusive  right  of  possession  and 
enjoyment  of  all  the  surface  included  witliin  the  lines  of  their  locations, 
and  of  all  veins,  lodes,  and  ledges  throughout  their  entire  depth,  the  top 
or  apex  of  which  lies  inside  of  snch  surface  lines  extended  downward 
veitically,  although  such  veins,  lodes,  or  ledges  may  so  far  depart  from 
a  perpendicular  in  their  course  downward  as  to  extend  outside  the  ver- 
tical side  lines  of  said  surface  locations :  Provided,  That  their  right  of 
possession  to  such  outside  parts  of  said  veins  or  ledges  shall  be  confined 
to  such  portions  thereof  as  lie  between  vertical  planes  drawn  downward 
as  aforesaid,  through  the  end  lines  of  their  locations,  so  continued  in 
their  own  direction  that  such  planes  will  intersect  such  exterior  parts  of 
said  veins  or  ledges:  And  provided  further,  That  nothing  in  this  sectioa 
shall  authorize  the  locator  or  possessor  of  a  vein  or  lode  which  extends 
in  its  downward  coarse  beyond  the  vertical  lines  of  his  claim  to  enter 
upon  the  surface  of  a  claim  owned  or  possessed  by  another. 

Sec.  4.  That  where  a  tunnel  is  run  for  the  development  of  a  vein  or 
lode  or  for  the  discovery  of  mines,  the  owners  of  such  tunnel  shall  have 
the  riglit  of  possession  of  all  veins  or  lodes  within  three  thousand  feet 
from  the  face  of  such  tunnel  on  the  line  thereof,  not  previously  known 
to  exist,  discovered  in  such  tunnel,  to  the  same  extent  as  if  discovered 
from  the  surface ;  and  locations  on  the  line  of  such  tunnel  of  veins  or 
lodes  not  appearing  on  the  surfiice,  made  by  other  parties  after  the  com- 
mencement of  the  tunnel,  aud  while  the  same  is  being  prosecuted  with 
reasonable  diligence,  shall  be  invalid ;  but  failure  to  prosecute  the  work 
on  the  tunnel  for  sis  months  shall  be  considered  as  an  abandonment  of 
the  right  to  all  undiscovered  veins  on  the  line  of  the  said  tunnel. 

Sec.  5.  That  the  miners  of  each  mining  district  may  make  rules  and 
regulations  not  in  conflict  with  the  laws  of  the  United  States,  or  with 
the  laws  of  the  State  or  Territory  in  which  the  district  is  situated,  govern- 
ing the  location,  manner  of  recording,  amount  of  work  necessary  to  hold 
possession  of  a  mining  claim,  subject  to  the  following  requirements :  the 
location  must  be  distinctly  marked  on  the  ground,  so  that  its  boundaries 
can  be  readily  traced.  All  records  of  mining  claims  hereafter  made 
shall  contain  the  name  or  names  of  the  locators,  the  date  of  the  location, 
and  snch  a  description  of  the  claim  or  claims  located  by  reference  to 
some  natural  object  or  permanent  monument  as  will  identify  the  claim. 
On  each  claim  located  after  the  passage  of  this  act,  and  until  a  patent 
shall  have  been  issued  therefor,  not  less  than  one  hundred  dollars'  worth 
of  labor  shall  be  pertbrmed  or  improvements  made  during  each  year. 
On  all  claims  located  prior  to  the  passage  of  this  act  ten  dollars'  worth 
of  labor  shall  be  performed  or  improvements  made  for  each  one  hun- 
dred feet  in  length  along  the  vein  until  a  patent  shall  have  been  issued 
therefor;  but  where  such  claims  are  held  in  comnxon  such  expenditure 
may  be  made  upon  any  one  claimj  and  upon  a  failure  to  comply  with 
these  conditions,  the  claim  or  mine  upon  which  such  failure  occurred 
shall  be  open  to  relocation  in  the  same  manner  as  if  no  location  of  the 
same  had  ever  been  made :  Provided,  That  the  original  locators,  their 
heirs,  assigns,  or  legal  representatives,  have  not  resumed  work  upon  the 
claim  after  such  failure  and  before  such  location.  Upon  the  failure  of 
any  one  of  several  co-owners  to  contribute  his  proportion  of  the  expendi- 
tures required  by  this  act,  the  con^wners  who  have  pei*>rmed  the  labor 
or  made  the  improvements  may,  at  the  expiration  of  the  year,  give  such 
delinquent  co-owner  personal  notice  in  writing,  or  notice  by  publication 
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in  the  newspaper  published  nearest  the  claim,  for  at  least  once  a  week 
for  ninety  days,  and  if  at  the  expiration  of  ninety  days  after  stich  notice 
in  writing  or  by  publication  such  delinquent  should  fail  or  refuse  to  con- 
tribute  hia  proportion  to  comply  with  this  act,  his  interest  in  the  claim 
shall  become  the  property  of  his  co-owners  whQ  have  made  the  required 
expenditure. 

Sec.  G.  That  a  patent  for  any  land  claimed  and  located  for  valuable 
deposits  may  be  obtained  in  the  following  manner :  any  person,  asso- 
ciation, or  corporation  authorized  to  locate  a  claim  under  this  act,  hav- 
ing claimed  and  located  a  piece  of  land  for  such  purposes,  who  has,  or 
have,  complied  with  the  terms  of  this  act,  may  file  in  the  proper  laud- 
office  an  application  for  a  patent,  under  oath,  showing  such  compliance, 
together  with  a  plat  and  field-notes  of  the  claim  or  claims  in  common, 
made  by  or  under  the  direction  of  the  United  States  surveyor-general, 
showing  accurately  the  boundaries  of  the  claim  or  claims,  which  shall  be 
distinctly  marked  by  monuments  on  the  ground,  and  shall  post  a  copy 
of  such  plat,  together  with  a  notice  of  such  application  for  a  patent,  in 
a  eonspicxious  place  on  the  laud  embraced  in  such  plat  previous  to  the 
filing  of  the  application  for  a  patent,  and  shall  file  an  affidavit  of  at  least 
two  pei^sons  that  such  notice  has  been  duly  posted  as  aforesaid,  and 
shall  file  a  copy  of  said  notice  in  such  land-office,  and  shall  thereupon 
be  entitled  to  a  patent  for  said  land,  in  the  manner  following:  the 
register  of  the  land-offlce,  upon  tbe  filing  of  such  application,  plat,  field- 
notes,  notices,  and  afadavits,  shall  publish  a  notice  that  such  application 
has  been  made,  for  the  period  of  sixty  days,  in  a  newspaper  to  be  by 
him  designated  as  published  nearest  to  said  claim ;  and  be  shall  also 
post  such  notice  in  his  office  for  the  same  period.  The  claimant  at  the 
time  of  filing  this  appUcation,  or  at  any  time  thereafter,  within  the  sixty 
days  of  publication,  shall  file  with  the  register  a  certificate  of  the  United 
States  surveyor-general  that  $500  worth  of  labor  has  been  expended  or 
improvements  made  upon  'the  claim  by  himself  or  grantors,  that  the 
plat  is  correct,  with  such  further  description  by  such  reierence  to  natural 
objects  or  permanent  monuments  as  shall  identify  the  claim,  and  furnish 
an  accurate  description,  to  be  incorporated  in  the  patent.  At  the  ex- 
piration of  the  sixty  days  of  publication  the  claimant  shall  file  his 
affidavit  that  the  plat  and  notice  have  been  posted  in  a  conspicuous 
place  on  the  claim  during  said  period  of  publication.  If  no  adverse 
claim  shall  have  been  filed  with  the  reg:ister  and  the  Teceiver  of  the 
proper  land-ofBce  at  the  expiration  of  the  sixty  days  of  publication,  it 
shall  be  assumed  that  the  applicant  is  entitled  to  the  patent,  upon  the 
payment  to  the  proper  officer  of  five  dollars  per  acre,  and  that  no 
adverse  claims  exist;  and  thereafter  no  objection  from  third  pai-ties  to 
the  issuance  of  a  patent  shall  be  heard,  except  it  be  shown  that  the 
applicant  failed  to  comply  with  this  act. 

Sbo.  7.  That  where  an  adverse  claim  shall  be  filed  during  the  period 
of  publication,  it  shall  be  upon  oath  of  the  person  or  persons  making  the 
same,  and  shall  show  the  nature,  boundaries,  and  extent  of  such  adverse 
daim,  and  all  proceedings,  except  the  publication  of  notice  and  making 
and  filing  of  the  affidavit  thereof,  shall  be  stayed  until  the  controversy 
shall  have  been  settled  or  decided  by  a  court  of  competent  jurisdiction, 
or  the  adverse  claim  waived.  It  shall  be  the  duty  of  the  adverse 
claimant,  within  thirl^'  days  after  filing  his  claim,  to  commence  proceed- 
ings in  a  court  of  competent  jurisdiction,  to  determine  the  question  of 
the  right  of  possession,  and  prosecute  the  same  with  reasonable  diligence 
to  final  judgment ;  and  a  failure  so  to  do  shall  be  a  waiver  of  his  adverse 
claim.  After  such  judgment  shall  have  been  rtiudered,  the  party  entitled 
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to  the  possession  of  the  claim,  or  any  portion  thereof,  may,  without 
eiviug  farther  notice,  file  a  certified  copy  of  the  judgment-roU  with  tlie 
retrister  of  the  land-office,  together  with  the  certificate  of  the  anrveyor- 
eeueral  that  the  requisite  amount  of  labor  has  been  expende^,  or 
improvements  made  thereon,  and  the  description  required  mother  cases, 
and  shall  pay  to  the  receiver  five  dollars  per  acre  for  his  claim  together 
with  the  proper  fees,  whereui)on  the  whole  proceedings  and  the  jodg- 
mentroU  shall  be  certified  by  the  register  to  the  Commissioner  of  the 
General  Land-Office,  and  a  patent  shall  issue  thereon  for  the  claim,  or 
such  portion  thereof  as  the  applicant  shall  appear,  from  the  decision  ot 
the  court,  to  rightfully  possess.  If  it  shall  appear  from  the  decision  of 
the  court  that-several  parties  are  entitled  to  separate  and  diflerent  por- 
tions of  the  claim,  each  party  may  pay  for  his  portion  of  the  claim,  witH 
the  proper  fees,  and  file  the  certifleate  and  description  by  the  surveyor- 
general,  whereupon  the  register  shall  certify  the  proceedings  and  judg- 
ment-roll to  the  Commissioner  of  the  General  Land-Office,  as  in  the 
preceding  ease,  and  patents  shall  issue  to  the  several  parties  according 
to  their  respective  rights.  Proof  of  citizenship  under  this  act,  or  the 
acts  of  July  26, 1866,  and  July  9, 1870,  in  the  case  of  an  individual,  may 
consist  of  his  own  affidavit  thereof,  and  in  case  of  an  association  ot  per- 
sons uuiocorporated,  of  the  affidavit  of  their  authorized  agent,  made  on 
his  own  kuowlexige  or  upon  information  and  belief,  and  m  case  of  a  cor- 
poration organized  under  the  laws  of  the  United  States,  or  of  any  S^te 
or  Territory  of  the  United  States,  by  the  filing  of  a  certified  copy  of  their 
charter  or  certificate  of  incorporation ;  and  nothing-  herein  contained 
shall  be  construed  to  prevent  the  alienation  of  the  title  conveyed  by  a 
patent  for  a  mining  claim  to  any  person  whatever. 

Sec.  8.  That  the  description  of  vein  or  lode  claims,  upon  surveyed 
lands,  shaU  designate  the  location  of  the  claim  with  reference  to  the 
lines  of  the  public  surveys,  but  need  not  conform  therewith  ;  bat  where 
a  patent  shall  be  issued  as  aforesaid  for  claims  upon  nnsorveyed  hinds, 
the  surveyor-general,  in  extending  the  surveys,  shall  adjust  the  sameto 
the  boundaries  of  such  patented  claim,  according  to  the  plat  or  descrip- 
tion thereof,  but  so  as  in  no  case  to  interfere  with  or  change  the  loca- 
tiou  of  any  such  patented  claim.  _ 

Seo  9.  That  sections  one,  two,  three,  four,  and  six  ot  an  act  entitiea 
«  An  act  granting  the  right  of  way  to  ditch  and  canal  owners  over  the 
public  lauds,  andfor  other  purposes,"  approved  July  26, 1866,  are  hereby 
repealed,  but  such  repeal  shall  not  affect  existing  nghts.  Applications 
for  patents  for  mining-claims  now  pending  may  be  prosecuted  to  a  tinal 
decision  in  the  General  Land-Office ;  but  in  such  cases,  where  adverse 
rights  are  not  affected  thereby,  patents  may  issue  in  pursuance  of  the 
provisions  of  this  act ;  and  all  patents  for  mining-claims  heretofore  issued 
under  the  act  of  July  26, 1866,  shall  convey  all  the  rights  and  privileges 
conferredby  this  act,  where  no  adverse  rights  exist  at  the  time  ot  the 
passage  of  this  act.  ■  ^  ^^      n. 

Sec  10.  That  the  act  entitled  "  An  act  to  amend  an  act  granting  the 
right  of  way  to  ditch  and  canal  owners  over  the  public  lands,  and 
for  other  purposes,"  approved  July  9, 1870,  shall  be  and  remain  in  full 
force,  except  as  to  the  proceedings  to  obtain  a  patent,  which  shall  be 
similar  to  the  proceedings  prescribed  by  sections  sm  and  seven  of  this 
act  for  obtaining  patents  to  vein  or  lode  claims ;  but  where  said  placer- 
claims  shall  be  upon  surveyed  lands,  and  conform  to  legal  subdivisions, 
no  further  survey  or  plat  shall  be  required.  And  all  placer-mmmg  claims 
hereafter  located  shall  conform  as  near  as  practicable  with  the  United 
States  system  of  pubhc-land  surveys  and  the  rectangular  subdivisions 
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of  such  surveys,  and  no  sucli  location  shall  ioclade  more  tlian  twenty 
acres  for  each  iudividnal  claimant;  but  where  placer-clairas  cannot  he 
conformed  to  legal  snhdivisions,  survey  and  plat  shall  be  made  as  oa 
unsurvejed  lands:  Provii/ed,  That  proceedings  now  peuding  may  be 
prosecuted  to  their  final  determination  under  existing  laws;  but  the 
provisions  of  this  act,  when  not  in  eonflict  with  existing  laws,  shall 
apply  in  such  cases':  Provided  also,  That  where  by  the  segregation  of  uiin- 
'eral  lands  in  any  legal  subdivision  a  quantity  of  agricultural  land  less 
than  forty  acres  remains,  said  fractional  portion  of  agricultural  land  may 
be  entered  by  any  party  qualified  by  law  for  homestead  or  pre-emption 
purposes. 

Sec.  11.  That  where  the  same  person,  association,  or  corporation  is 
in  possession' of  a  placer-claim,  and  also  a  vein  or  lode  included  within 
the  boundaries  thereof,  application  shall  be  made  for  a  patent  for  the 
placer-claim,  with  the  statement  that  it  includes  such  vein  or  lode,  and 
in  such  case  (subject  to  the  provisions  of  this  act  and  the  act  entitled 
"An  act  to  amend  an  act  granting  the  right  of  way  to  ditch  and  canal 
owners  over  the  public  lands,  and  for  other  purposes,"  approved  July 
9, 1870)  a  patent  shall  issue  for  the  placer-claim,  including  such  vein  or 
lode,  upon  the  payment  of  five  dollars  per  acre  'for  such  vein  or  lode 
claim,  and  twenty-five  feet  of  surface  on  each  side  thereof.  The  re- 
mainder of  the  placer-claim,  or  any  placer-claim  not  embracing  any 
vein  or  lode  claim,  shall  be  paid  for  at  the  rate  of  $2.50  per  acre,  to- 
gether with  all  costs  of  proceedings ;  and  where  a  vein  or  lode,  such  as 
is  described  in  the  second  section  of  this  act,  is  known  to  exist  within 
the  boundaries  of  a  placer-claim,  an  application  for  a  patent  for  such 
placer-claim  which  does  not  include  an  application  for  the  vein  or  lode 
claim  shall  be  construed  as  a  conclusive  declaration  that  the  claimant 
of  the  placer-claim  has  no  right  of  possession  of  the  vein  or  lode  claim ; 
bnt  where  the  existence  of  a  vein  or  lode  in  a  placer-claim  is  not  known, 
a  patent  for  the  placer-claim  shall  convey  all  valuable  mineral  and  other 
deposits  within  the  boundaries  thereof 

Sec.  13.  That  the  surveyor-general  of  the  United  States  may  appoint 
in  each  land-district  containing  mineral  lands  as  many  competent  sur- 
veyors as  shall  apply  for  appointment  to  survey  mining-claims.  The 
expenses  of  the  survey  of  vein  or  lode  claims,  and  the  survey  and  sub- 
division of  placer-claims  into  smaller  quantities  than  one  hundred  and 
sixty  acres,  together  with  the  cost  of  publication  of  notices,  shall  be  paid 
by  the  applicants,  and  they  shall  be  at  liberty  to  obtain  the  same  at  the 
most  reasonable  rates,  and  they  shall  also  be  at  liberty  to  employ  any 
United  States  deputy  sur\-eyor  to  make  the  survey.  The  Commissioner 
of  the  General  Land-OfBce  shall  also  have  power  to  establish  the  maxi- 
mum charges  for  surveys  and  publication  of  notices  under  this  act ;  and, 
in  ease  of  excessive  charges  for  publication,  he  may  designate  any  news- 
paper published  in  a  land-district  where  mines  are  situated  for  the 
publication  of  mining  .notices  in  such  district,  and  fix  the  rates  to  be 
charged  by  such  paper;  and,  to  the  end  that  the  Commissioner  maybe 
fully  informed  on  the  subject,  each  applicant  shall  file  with  the  register 
a  sworn  statement  of  all  charges  and  fees  paid  by  said  applicant  for 
publication  and  survey,  together  with  all  fees  and  money  paid  the  regis- 
ter aud  the  receiver  of  the  land-office,  which  statement  shall  be  trans- 
mitted, with  the  other  papers  in  the  case,  to  the  Commissioner  of  the 
General  Land-OfBce.  The  fees  of  the  register  and  the  receiver  shall 
be  five  dollars  each  for  filing  and  acting  upon  each  application  for  , 
patent  or  adverse  claim  filed,  and  they  shall  be  allowed  the  amount 
fixed  by  law  for  reducing  testimony  to  vrriting,  when  done  in  the 
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land-offlee,  such  fees  and  allowances  to  be  paid  by  the  respective 
parties  ■  and  no  other  fees  shall  be  charged  by  them  m  such  cases. 
Nothing  in  this  act  shall  be  construed  to  enlarge  or  affect  the  rights  ot 
either  party  in  regard  to  any  property  in  controversy  at  the  time  of  the 
passage  of  this  act,  or  the  act  entitled  "An  act  granting  the  right  ot 
way  to  ditch  and  canal  owners  over  the  pablic  lands,  and  for  other  pur- 
poses "  approved  July  26, 1866,  nor  shall  this  act  affect  any  right  ac- 
quired under  said  act ;  and  nothing  in  this  act  shall  be  construed  to 
repeal,  impair,  or  in  any  way  affect  the  provisions  of  the  act  entitled 
"An  act  granting  to  A.  Sntro  the  right  of  way  and  other  privileges  to 
aid  in  the  construction  of  a  draining  and  exploring  tunnel  to  the  Corn- 
stock  lode,  in  the  State  of  Nevada,"  approved  July  35,  X866. 

Seo  13.  That  all  affidavits  required  to  be  made  under  this  act,  or  the 
act  of  which  it  is  amendatory,  may  be  verified  before  any  officer  author- 
ized to  administer  oaths  within  the  land-district  where  the  claims  may 
be  situated,  and  all  testimony  and  proofs  may  be  taken  before  any  such 
ofBcer,  and  when  duly  certified  by  the  ofiicer  taking  the  same,  shaU  have 
the  same  force  and  effect  as  if  taken  before  the  register  and  the  receiver 
of  the  land-office.  In  cases  of  contest  as  to  the  mineral  or  agricultural 
character  of  land,  the  testimony  and  proofs  may  be  taken  as  herein  pro- 
vided on  personal  notice  of  at  least  t«n  days  to  the  opposing  party ;  or 
if  said  party  cannot  be  found,  then  by  publication  of  at  least  once  a 
week  for  thirty  days  in  a  newspaper,  to  be  designated  by  the  register  of 
the  land-office  as  published  nearest  to  the  location  of  such  land ;  and 
the  register  shall  require  proof  that  such  notice  has  been  given. 

Sec.  14.  That  where  two  or  more  veins  intersect  or  cross  each  other, 
priority  of  title  shall  govern,  and  such  prior  location  shall  be  entitled 
to  all  ore  or  mineral  contained  within  the  space  of  intersection :  rro- 
mdedy  however,  That  the  subsequent  location  shall  have  the  right  of  way 
through  said  space  of  intersection  for  the  purposes  of  the  convenient 
working  of  the  said  ftiine :  And  provided  also,  That  where  two  or  more 
veins  unite,  the  oldest  or  prior  location  shall  take  the  vein  below  the 
point  of  union,  including  aU  the  space  of  intersection. 

Sec.  15.  That  where  non-mineral  land  not  contiguous  to  the  vein  or 
lode  is  used  or  occupied  by  the  proprietor  of  such  vein  or  lode  for 
mining  or  milling  purposes,  such  non-adjacent  surface-ground  may  be 
embraced  and  included  in  an  application  for  a  patent  for  such  vein  or 
lode,  and  the  same  may  be  patented  therewith,  subject  to  the  same  pre- 
liminary requirements  as  to  survey  and  notice  as  are  applicable  under 
this  act  to  veins  or  lodes :  Provided,  That  no  location  hereafter  made  ot 
such  non-adjacent  land  shaU  exceed  five  acres,  and  payment  for  the 
same  must  be  made  at  the  same  rate  as  fixed  by  this  act  for  the  super- 
ficies of  the  lode.  The  owner  of  a  quartz-mill  or  reduction-works,  not 
owning  a  mine  in  connection  therewith,  may  also  receive  a  patent  for 
his  mill-site,  as  provided  in  this  section. 

Sbo.  16.  That  all  acts  and  parts  of  acts  inconsistent  herewith  are 
hereby  repealed :  Provided,  That  nothing  contained  in  this  act  shall  be 
construed  to  impau-,  in  any  way,  rights  or  interests  in  mining  property 
acquired  under  existing  laws. 
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CHAPTER    XIX. 

AMERICAN  SCHOOLS  OF  MtKING  AND  METALLUEGY. 

Since  the  publication  of  my  first  report,  in  1869,  in  which  the  subject 
of  profeseional  edncation  was  treated  at  some  length,  a  great  advance 
has  been  made  in  the  facilities  afforded  by  American  schools  and  col- 
leges, though  nothing  has  been  done  by  the  Government,!  regret  to  say, 
toward  the  establishing  of  a  national  school  of  mines.  There  are  now 
some  thirty  institutions  iu  this  country,  in  the  plans  of  which  room  is 
made  for  instruction  in  mining  and  metallurgy.  .  Of  course  this  departs 
ment  is  not  organized  with  equal  thoroughness  or  furnished  with  equal 
liberality  in  all  these  cases;  in  toomanyofthem  trustees  haveadded  to  the 
old  curricolum  merely  a  nominal  course,  because  it  was  the  fashion,  and 
in  order  to  attract  students.  But  it  is  gratifying  to  know  that  a  con- 
siderable number  of  these  mining  and  technological  schools  mean  busi- 
ness, and  not  show.  Without  intending  to  slight  any  which  I  omit,  I 
have  collected  full  information  concerning  some  of  the  principal  institu- 
tions east  of  the  Eocky  Mountains.  There  is  an  inchoate  school  in  Col- 
orado, and  there  is  a  promising  department  for  this  subject  in  the 
University  of  California ;  but  these  have  had  no  chance,  as  yet,  to  show 
what  they  can  do. 

The  schools  to  which  I  shall  refer  are,  the  Massachusetts  Institute  of 
Technology,  (Boston :)  the  School  of  Mines  of  Columbia  College,  (New 
York ;)  th«  Sheffield  Scientific  School,  (New  Haven ;)  the  Stevens  Insti- 
tute of  Technology,  (Hoboken ;)  the  Pardee  Scientific  Department  of 
Lafayette  Goliege,  (Easton ;)  the  School  of  Mining  and  Metallurgy  of 
Lehigh  University,  (Bethlehem  ;)  the  School  of  Mining  and  Practical 
Geology,  of  Harvard  University,  (Cambridge ;)  the  Een^elaer  Poly- 
technic Institute,  (Troy ;)  the  Scientific  Department  of  the  University 
of  Pennsylvania,  (Philadelphia ;)  the  Missouri  School  of  Mines  and 
Metallurgy,  (Eolla;)  and  the  Polytechnic  Department  of  Washington 
University,  (Saint  Louis.) 

THE  MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY. 

Officers  of  instmction.— John  D.  EuDkle,  Ph.  D.,  LL.  D.,  Presiilent ;  Jobu  D.  Kunkle, 
Ph.  D.,  LL.  D.,  Walker  Professor  of  Mathematics  and  Mechanics ;  WiOiam  Watson,  Ph. 
D.,  Professor  of  Mechanical  Engineering ;  John  B.  Henck,  A.  M.,  Hayward  Professor  of 
Civil  and  Topographical  Enmiieering;  WiUiamB.  Ware,  S.B.,  Professor  of  Architeo- 
tnro ;  William  P.  Atki  naon,  A.  M.,  Professor  of  English  and  History ;  George  A.  Osborne, 
S.  B^  Professor  of  Matlimatics,  Astronomy,  and  Navigation ;  Alfred  P,  Rockwell,  A  M 
Professor  of  Mining  Engineering;  Edward  C.  Pickering, S, B.  Thayer  Professor  of 
Physics ;  Samnel  Kneoland,  A.  M.,  M,  D.,  Professor  of  Zoology  and  Physiology  •  John 
M.  Ordway.A.M.,"  Profeasor  of  Metallurgy  and  Industrial  Chemistrv ;  James  M,  Crafts, 
i  I'  r  '  of  Analytical  and  Organic  Chemistry;  Robert  H.Eichards,  gradnate 
of  the  Institnte,  Professor  of  Mineralogy  and  Assaying,  in  charge  of  the  Mining  and 
Metallurgical  Laboratory ;  Thomas  Sterry  Hunt,  LL.D.,  Professor  of  Geology ;  George 
H.  Howison,  A.  M.,  Professor  of  Logic  and  the  Philosophy  of  Science ;  S.  Edward  War- 
ren, C.  E.,  Professor  of  Descriptive  Geometry,  Stereotomy,  and  drawing ; 

Professor  of  Modem  Languages ;  Henry  L.  Whiting,  United  States  Coast  Survey, 
Professor  of  Topography;  Henry  Mitchell,  A.M.,  United  States  Coast  Survey,  Professor 
of  Physical  Hydrography ;  Alpliens  Hyatt,  S.  B.,  Custodian  of  the  Boston  Society  of 
Natural  History,  Professor  of  PaliBontology ;  Lewis  B.  Monroe,  Professor  of  Vocal  Cul- 

'  The  instruction  in  botany  is  at  present  given  by  Professor  Ordway. 
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tare  and  Elocution ;  Willliam  H.  NileB,'PIi.  B,,  A.  M.,  ProfesBor  of  Physical  Geology  and 
Geography ;  Wniiam  Eipley  Nichols,  graduate  of  tiie  Institute,  Assistant  Professor  of 
General  Chemistry ;  Charles  B.  Cross,  gradaate  of  the  Institute,  Assistant  Professor  of 
Physics;  Ernest  Schubert,  Instructor  m  Free-Haod  and  Machine  Drawing;  Eogeue 
Letang,  Assistant  in  Architecture ;  John  A.  Whipple,  Instructor  in  Photography ;  Wil- 
liam E.  Hoyt,  gradual*  of  the  Institnte,.  Instructor  in  Civil  Engineering  and  Drawing  ■- 
Jules  L^Tv,  Instructor  in  French,  Spanish,  and  Italian ;  E.  C.  P.  Kraua,  Instmctor  inGer 
man ;  Edward  K.  Clark,  graduate  of  the  Institute,  Instructor  in  Mechanical  Drawing , 
Gaetano  Lanza,  8.  B.,  C.E.,  Instructor  in  Mathematics ;  Foster  E.L,  Seal,  graduate  of 
the  Institute,  Instmotor  in  Mathematics ;  G.  Russell  Lincoln,  graduate  of  the  Institute, 
Instructor  in  General  Chemistry  and  Qualitative  Analysis;  Charles  F.  Stone,  graduate 
of  the  institnte.  Instructor  in  Quajititative  Aaalysia;  Hobart  Moore,  Instmctor  in 
Military  Tactics. 

Summarji  of  BludeitU. — Resident  graduates,  3 ;  fourth  year,  17 ;  third  year,  33 ;  second 
year,  39 ;  first  year,  91 ;  students  not  candidates  for  a  degree,  81 ;  total,  264,  for  the 
year  1871-72. 

Cmirses  of  stady.— The  regular  course  in  the  department  of  geology  and  mine  engi- 
neering extends  over  four  years,  and  the  range  of  studies  pursued  is  indicated  by  uie 
following  scheme  of  instruction  : 

FIRST  AND  SECOND  YEARS. 

MaUietyiatics. — Algebra;  solid  geometry;  mensuration;  plane  trigonometryand  Spher- 
ical trigonometry ;  analytic  geometry ;  elements  of  the  oalculns. 

Si»Tej(mff.— Field-work ;  plolrting  surveys ;  computing  arena ;  plans. 

Physical  and  indusfrial  geography. 

Pftjisics.— Mechanics  of  solids,  liquids,  and  gases;  sound;  light;  heat;  magnetism; 
electricity. 

CAcmfefry.— Qualitative  analysis ;  chemistry,  organic  and  int^ganic. 

FreniA,;  Qemum;  EaglUh;  descriptive  geometi-y ;  meeliimeal  and  free-hand  drawing. 


Civil  engmeering.—&itY6j  and.  construction  of  roads  and  railways;  measurement  of 
earth-work  and  masonry;  field  practice, 

Mathematics. — Differential  and  integral  calculus;  analytic  mechanics. 

Applied  raccftimics.— Stress ;  stability ;  strength  and  stifiheas. 

GeoIo(7j/.~GeneraI  descriptive,  and  theoretical  geology. 

Zoology  anA  palteoittoJogy. 

Mnsfiff.— Ore-deposits ;  prospecting;  boring;  sinking  shafts,  &e. ;  methods  of 
^lining. 

Mineralogy. — Descriptive  and  determinative ;  crystallography;  use  of  the  blow-pipe. 

Chemistry. — Lectures  and  laboratory  practice  in  quantitative  analysis. 

.^wayinj.— Wet  and  dry  ways. 

MetaUargy. — Metallm^cal  processes ;  constructions  and  implements. 

Physics. — Laboratory  practice. 

EngUsk  and  constitutional  history  ;  FrcTieh  or  Spanish  ;  dravAng. 


^fininj.— Teiitilation ;  winding  machinery ;  undei^round  transport;  pumps;  dressing 
and  concentration  of  ores:  practice  in  mining-laboratory  in  ore-dressing. 

EcoRomk!  geology. — Detailed  description  of  American  ore  deposits  and  mines. 

Strength  of  materials  and  hydrauUca. 

Machinery  and  motors. — Hand-machinery;  water-wheels;  boilers;  steam-engines. 

Chemistry. — Lectures  and  laboratory  practice ;  synthetic  experiments;  quantitative 
analysis.    ■ 

Geology. — Amcricim  geology ;  lithological,  strategraphical,  paJieontologica!. 

Chemical  geology.— Oneia  of  rocks,  Tein-stones,  ore-deposits,  coal,  petroleum,  &c. 

Metallurgy,  mactical  Uomlogy,  and  ImUding-materials ;  physics. 

Drawing. — Geological  maps  and  sections ;  plans  of  mines ;  mining-machinery  and 
implements. 

English  literature  ;  political  economy  ;  Fivnch  or  Italian  ;  German. 

The  ibur  years'  course  is  so  arranged  as  to  secure  to  the  student  a  liberal  mental  de- 
velopment and  general  cnJtare,  as  well  as  the  strictly  technical  edncation,  which  is  his 
chief  object.  The  studies  of  the  first  and  second  years  are  somewhat,  general  in  char- 
acter, but  are  reg^ed  as  a  necessan-  foundation  for  the  more  special  studies  of  the 
two  succeeding  years.  The  special  professional  studies  peculiar  to  this  department  com- 
mence with  the  third  year.  Instruction  is  given  by  lectures  and  recitations,  and  by 
practical  eserdsea  in  the  field,  the  lahoratories,  and  the  drawing-rooms.     In  most  of  the 
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subjects  problems  are  given  the  students  to  he  ■worked  ontside  the  lectnre-room,  A 
hJiZh  valae  is  set  upon  Uie  educational  effect  of  these  practical  exercises. 

The  space  devoted  to  lahotatories  and  the  prominence  given  to  laboratory  worfc, 
in  physics, chemistry,  assaying,  blow-pipe  analysis,  metalliurgy,  and  ore-dressing,  is  a 
uiiti'lied  feature  iu  the  scheme  of  instruction  of  the  institute.  It  is  believed  that  this 
school  offers  unusual  facilities  In  ^his  regard.  The  chemical  laboratories  cover  4,000 
square  feet ;  the  mining,  metallurgical,  and  assay  Laboratories,  3,000  square  fc£t;  the 
blovF-pipe  laboratory,  5S0  square  f«et ;  the  physical  laboratories,  3,B0O  etjuare  feet ;  and 
the  draning-rooms  B^6  square  feet. 

A  course  of  thirty  lectures  on  physical  geology  and  geography  is  given  to  the 
students  of  the  second  year  by  Professor  Nilea.  The  study  of  the  surface  of  the  eartli, 
of  its  external  features,  their  origin  an.d  modifications,  is  essentially  the  subject  of  tliis 
course.  A  proper  knowledge  of  the  surface  includes  necessarily  a  corresponding 
acquaintance  with  the  arrangement  of  rock-masses,  in  so  far  as  they  have  determined 
the  character  of  the  surface  features,  and  especially  the  geological  agencies  which  are 
constantly  producing  the  changes  of  the  surface.  The  aim  M  the  instruction,  there- 
fore, is  to  present  clearly  the  most  important  relations  between  surface  features  and 
underlying  geological  formations  and  to  show  the  action  of  the  great  dy nautical  forces, 
or,  in  otiier  words,  to  teach  physical  geography  and  physical  geology  in  their  natural 
relations.  The  knowledge  of  diese  rdationa  becomes  of  great  practical  value  ia  deter- 
mining the  extent  or  even  probable  occurrence  of  certain  ore-bearing  rocks  and  of 
coal-beds  in  certain  districts,  since,  where  the  rocks  are  completely  covered  by  soil,  the 
topographical  features  may  be  the  only  guide  in  "  prospecting." 

Descriptive  aud  Theoretical  Geology — 30  lectures  by  Professor  Hunt.  American 
Geology — 30  lectures  by  Professor  Hunt.  Practical  Lithology  and  Building-Stones — 
15  lectures  by  Professor  Hunt.  Chemical  Geoloj^ — 15  lectures  by  Professor  Hunt. 
Mining— 70  lectures  by  Professor  Rockwell.  Economic  Geology— 90  lectures  by  Professor 
Rockwell.  Palteotttology — 50  lectures  by  Professor  Hyatt.  Metallurgy — 40  lectures  by 
Professor  Oidway,  Industrial  Chemistry — iO  lectures  by  Professor  Ordivay.  Quan- 
titative Analysis— 40  lectures  by  Professor  Crafts.  Chemical  Laboratory  Practice — 
10  to  15  hours  a  weekj  by  Professor  Crafts.  Assaying,  dry  wiw— 10  exercises  (2^  hours 
each)  by  Professor  Richards.  Blow-pipe  and  Determinate  Mineralogy— 45  exercises 
(1  to  3  hours  eaeh)  by  Professor  Richards.  Descriptive  Miiieralogy^I5  lectures  by 
Profeaaor  Richards.  Mining  and  Metallurgical  Jjaboratory  Practice — 10  hours  a  week. 
Physical  Laboratory  Practice— 3  hours  a  week,  1  year,  Professor  Pickering.    Calculus 


— 50  lessons  by  President  Eunkle.  Mechantcs--50  iessons.Tw  President  Rnnkle.  Civil 
EDgineering--40  lessons  byProfeasor  Hencb.  Strength  of  Materifds  and  Hydraulics 
^40  lessons  by  Professor  Watson.     Machinery  and  Motors — 25  lessons  by  Professor 


Watson.    Natural  History — 25  lectures  by  Professor  Kneeland.     French — 2  hours  a 
week.    German— 2  hours  a  week.    English— 3  hours  a  week.    Drawing— 3  to  6  hours  a 

Geology,  Lithology,  ^e. — The  instruction  in  geology  and  certain  related  subjects  is 
given  by  Professor  Hunt,  in  four  courses,  delivered  yearly  to  students  of  tho  third  and 
fourth  years.  The  first  is  a  yearly  course  of  thirty  lectures  on  descriptive  and  theo- 
retical geology.  This  embraces  the  olassili cation  of  the  related  sciences;  scope  of 
geological  studies;  nature  of  rooks,  or  lithology ;  stratigraphy;  succession  of  forma- 
tions; zoological  history;  geological  dynamics;  chemical  and  physical  forces;  aqueous 
and  i^eons  agencies ;  currents;  sedimentation;  elevation  and  subsidence;  geographi- 
cal distribution  of  formations ;  nature  and  origin  of  mountains;  volcanic  action.  The 
second  is  a  yearly  course  of  thirty  lectures  on  American  geology,  comprising  intro- 
duction; geological  history;  geology  of  North  America,  consSered  Uthologically, 
stratigraphioaUy,  and  palieontologically;  comparative  geognosy.  The  third  is  a  yearly 
course  of  fifteen  lectures  on  practical  lithology,  comprising  mineralorical  composition, 
of  rocks ;  building-stones,  their  cohesion,  porosity ;  granites,  maples,  limestones, 
sandstones,  slates,  &c. ;  limes,  cements,  and  mortars;  ornamental  stones  and  gems. 
The  fourth  is  a  yearly  course  of  fiiteen  lectures  on  chemical  geology,  or  the  chemical 
history  of  the  globe ;  comprising  the  origin  of  rocks,  both  stratified  and  unstratilied ; 
the  history  of  veinslones  and  ore-deposits;  the  formation  of  coal  and  petroleum ;  tho 
chemistry  of  saJt-deposita  and  of  mineral-waters ;  the  seat  and  origin  of  volcanic  and 
earthquake  phenomena. 

Mining  and  Economic  Geology.— The  instruction  in  mining  and  in  economic  geology  is 
given  by  Professor  Rockwell,  in  two  yearly  courses,  delivered  to  students  of  the  third 
and  fourth  years.  The  first  is  a  yearly  course  of  seventy  lectures  on  mining.  The 
student  is  made  acquainted  with  the  general  character  of  the  various  deposits  of  the 
useful  minerals,  and  with  the  theory  and  practice  of  mining  operations,  such  as  the 
methods  of  search  or  "prospecting;"  boring  for  oil,  coal,  or  water;  ttie  sinking  of 
shafts,  with  the  timbering,  walliag  or  tubing  of  the  same;  the  driving  of  levels ;  tlie 
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diffeient  methods  of  working  lodes,  coal-beds,  &c. :  the  Tradei^rormd  transportation  of 
tbe  mineral :  hoisting,  pumpiDg,  ventilation,  and  lighting,  together  witb  the  machinery 
and  other  appliances  connected  with  these  and  other  operations ;  in  short,  the  great 
variety  of  operations  comprised  under  the  general  term  "  esploiUtion."  Ore-dressing, 
or  the  mechanical  separation  of  ores  from  their  gangnes,  is  discnssed  somewhat  at 
longt.h  aiiii  the  machines  described  by  means  of  which  this  concentration  is  moat 
ecoaomically  effected.  The  praetieal  course  of  orevbessing  and  smelting  m  the  mining 
and  metaUurgieal  laboratory  affords  the  student  opportunities  for  acquiring  a  lanuliar 
knonledgeofthe  treatment  ofores,snch  as  can  be  got  under  ordinary  circumstances 
only  at  tte  best  mines.  The  second  is  a  yearly  coarse  of  twenty  lectnres  on  econo^'o 
geology,  mainly  devbted  to  a  detailed  description  of  the  coai  and  ore  deposits  of  ^orth 
America,  especially  snch  as  are  most  extensively  worked. 

The  student  who  is  a  candidate  for  the  degree  of  the  institute  is  expected  to  spend 
aportionofhisvacationsinsomeoneofthe  principal  mining  distnets  in  the  study  ot 
the  local  peculiarities  of  the  ore-deposit,  and  the  details  oi  actual  working,  and  to  sub- 
mit a  fnll  report  upon  the  same,  with  drawings.  Those  who  intend  to  become  metal- 
lurgists may  take  smelting- works  instead.  Through  the  kindness  of  several  owners, 
certain  mines  in  different  regions  have  been  made  aocesaible  to  students  for  the  pur- 
pose of  systematic  study.  3  .  -  a  J.  ■  1 
MelaUm-gu  and  Indrntiial  CJiemiBfrK.— The  instruction  m  metaUni^y  and  in  mdustnal 
chemistry  is  given  by  Professor  Ordway,  in  two  two-years'  courses,  delivered  to  students 
of  the  third  and  fourth  years.  The  first  is  a  two  years'  course  of  forty  lectures  on  me- 
taJlurcv.  The  snbjeeta  disoussed  are  fuels,  fluxes,  sli^s,  fnmace-construction,  anl  tlie 
roastiuit.  smelting,  andrefining  of  the  various  metals.  The  second  is  a  two  years  course 
of  fortv  lectures  on  industrial  obemistry.  The  manufacture  of  acids,  alkalies,  salts, 
pottery  glass,  and  organic  products,  and  the  arts  of  dyeing  and  printing,  are  the  prin- 
cipal snbleots  treated!  In  connectionwiththese  lectures  excursions  are  made  to  manu- 
factories and  metallurgical  works,  and  practical  exercises  are  given  in  the  laboratories. 
The  students  are  required  to  make  drawings  and  designs  of  apparatus  used  or  to  06 
used  in  large  operations.                                                    „,.,,.       -        ■  j.    r      -1.1.1. 

Mim»g  afid  Metallurguial  Laharatonf.~-T:ho  purpose  of  this  laboratory  isto  furnish  the 
means  of  studying  esperimentally  the  various  processes  of  ore  dressing  and  smelting. 
Ores  of  all  kinds  are  here  subjected  to  precisely  the  same  treatment,  and  by  the  same 
Diachinerv  and  other  appliances  that  are  in  use  at  the  best  mines  and  metallurgical 
works  of  this  and  other  countries.  The  laboratory  has  already  la  successlul  operation 
the  most  approved  ore-dressing  and  mill  maohinery  for  gold  and  silver  ores  now  in  use 
in  California  and  Nevada,  conSsting  of  afivo-ttamp  batterg,  an  amalgam<^ng-])m,  a  sepa- 
rator, and  a  co»cenlrator,  complete  in  every  respect  and  capable  of  treating  half  a  ton  of 
ore  a  day.  Tliese  were  obt^ned  the  past  snnimer  in  San  Francisco.  There  will  be 
added  during  the  present  year  an  ore-crusher,  a  bydranlio  jigger,  a  Kittinger  ahakmg- 
table,  and  all  other  appliances  necessary  for  the  treatment  ofevery  kind  of  ore.  The 
machiaerv  is  driven  bv  n  steam-engine  of  upward  of  15  horse-power.  For  metallnr- 
eical  treatment  the  laboratory  contains  at  present  a  reverberatory  roasting- furnace, 
crucible  and  assay  furnaces,  and  a  blacksmith^s  forge ;  and  there  are  now  being  ei-ected 
reverberatory  and  blast  smelting-futnacos  capableof  working  400  pounds  of  ore  per 
(lav,  and  a  onpelling-furnace  snfBcient  for  working  50  pounds  of  lead  at  once,  lo  theBB 
will  be  added  retort  and  other  smaller  furnaces  for  vanona  uses.  AH  of  these  wiU  be 
ready  for  use  by  October  of  the  present  year.  ,     ^,.       ^   ^     ^  ,      lu 

The  experimental  work  of  this  laboratory  is  carried  on  by  the  students  under  the 
immediate  supervision  of  Professor  Richards.  A  sufficiently  largo  quantity  of  ore  is 
assigned  to  each  student,  who  first  samples  it,  and  determines  its  character  and  value 
bv  analvsis  and  assays,  and  makes  such  other  preliminary  examinations  as  serve  to  in- 
dicate in  a  general  way  the  proper  method  of^  treatment.  He  then  treats  the  given 
quantity,  mal=es  a  cai^ful  examination  of  the  products  at  each  step  of  tie  process, 
ascertains  the  amount  of  power,  water,  cheraic^s,  fuel,  and  labor  expended.  In  this 
way  the  same  ore  is  subjected  to  several  methods  of  treatment,  and  by  a  comparison 
of  the  results  obtained,  the  student  learns  the  relative  effectiveness  and  economy  of 
different  methods  as  applied  to  the  same  ore.  It  is  believed  that  the  experiments  con- 
dncted  in  this  way  and  upon  eoch  a  scale,  will  prove  of  direc  tpractical  value  not  only  to 
the  student,  but  to  the  mining  interest  at  large,  by  showing  how  existing  methods  of 
treatment  mav  be  advantageously  modified  to  meet  the  requirements  of  new  complex 
ores.  The  institute  has  now  on  hand  about  eleven  tons  of  gold  and  silver  ores,  repre- 
sentins  over  seventy  different  mines  in  Colorado  and  Utah,  wbicb  were  collected  by 
the  institute  party  of  professors  and  students  during  their  recent  trip  to  these  lerri. 
tories  These  ores  will  be  worked  and  reports  of  the  results  sent  to  those  who  so  gen- 
erously contributed  them ;  and  it  is  hoped  that  by  snch  c»-operation  the  laboratory 
will  continue  to  receive  the  necessary  amount  and  variety  of  oi-es.  t    ■  t 

Fa1<eontologg.-Tho  instruction  in  palieontology  is  givwi  in  a  yearly  course  ot  sixty 
lectnres,  by  Profeaser  Hyatt,  half  of  which  are  delivered  to  the  third  year  and  half  to 
the  fourth  year  students.    Palseontology,  or  the  history  of  ancient  animal  Ule,  and 
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stratigraphical  palieontology,  or  tlio  study  of  tlie  distinctive  and  ctaract eristic  fos- 
Eils  of  the  different  formations,  are  taught  as  a  necessary  foundation  for  the  fmthei 
Btndy  of  geology.  The  aim  of  the  course  is  to  give  the  student  a  practical  acqiuaint- 
anee  -witS  the  structure  of  the  characteristic  families  and  orders  of  living  and 
extinct  animals,  and  hy  a  indicioas  seleotion  of  examples  to  familiarize  bim  to  some 
extent  with  the  genera  Whioh  characterize  various  formations.  The  handling  and 
drawingof  specimens  by  the  students  is  an  *Bentialfeature  of  the  method  of  instruc- 
tion. The  lecture  of  the  instructor  is  devoted  largely  to  explanatory  demonstrations 
of  the  specimens,  which  tlio  students  are  at  the  same  time  drawing.  The  success  at- 
tending this  mode  of  teaching  palieontology  has  shown  its  value. 


Mineralogy  and  l>l<m-pipepractiee.~Th&  instmetion  in  mineralogy  and  the  use  of  the 
blow-pipe  IB  givbn  hy  Professor  Richards,  in  two  courses  to  students  of  the  third  year. 
The  first  is  a  course  of  forty-five  exercises,  (one  to  two  hoars  each,)  in  which  the  student 
is  taught  determinative  mineralogy  by  the  study  of  crystalline  fonns,_  and  the  physical 
properties  of  minerals.  He  is  iostrueted  in  the  use  of  the  blow-pipe  in  the  qualitative 
determination  of  minerals,  and  in  the  quantitative  assay  of  silver  and  copper  ores. 
The  second  is  a  course  of  fifleenlectures  on  descriptive  mineralogy,  accompanied  hy  a 
critical  examination  and  handling  of  spocemens  on  the  part  of  the  student. 

AsBaging.—Thd  instruction  in  assaying  is  given  by  Profeesor  Richards  in  a  course  of 
ten  exercises,  (two  to  three  hours  each,)  in  which  the  student  learns  to  perform  the 
ordinary  diy  assays  of  gold,  silver,  lead,  and  other  ores.  Instrnotiou  in  wet  assaying 
is  given  by  Professor  Crafts. 

Ohemmil  course  f 01-  mining  engineer*.— The  chemical  instraction  of  themining  students 
extends  through  the  foar  years.  The  course  in  general  chemistry  occupies  the  first 
year ;  and  dn^g  this  time  the  students  work  two  hours  each  week  in  the  chemical 
laboratory.  Eawistudent  performs  for  himself  a  great  variety  of  experiments  designed 
to  illustrate  the  properties  of  the  various  chemical  elements,  and  of  their  more  im- 
portant compounds ;  he  also  prepares  a  number  of  snch  simple  and  compound  substances 
as  are  of  use  in  the  arts  or  serve  to  illustrate  the  laws  of  chemical  change.  The  knowl- 
edge thus  acquired  by  the  praetioal  work  of  the  laboratory  is  supplemented  and  en- 
forced by  lectures,  recitations,  and  frequent  examinations.  During  the  second  year 
more  particular  attention  is  given  to  the  theory  of  chemistry  and  to  jjualitative  analy- 
sis. The  latter  branch  of  the  subject  is  taught  by  laboratory  exercises,  each  student 
workingfonrhoursa  week.  As  during  the  first  year's  coarse,  those  laboratory  exercises 
'are  accompanied  by  recitations  and  examinations.  Daring  the  third  year  the  mining 
students  take  a  systematic  course  of  quantitative  analyses,  occupying  six  hours  per 
week  in  the  laboratory,  and  attend  a  weekly  lecture,  or  exercise,  in  which  methods  of 
analysis  are  discussed,  and  the  results  of  investigations  too  recent  to  be  found  in  text- 
books are  presented  to  them.  Mining  students  majtakein  addition,  as  a  voluntary  es- 
ercise,  a  course  of  special  analytical  methods,  reciting  from  German  text-books.  In  tlie 
fourth  year  the  students  are  engaged  in  laboratorj[  work  during  the  hours  between  9 
a.  m.  and  5  p.  m.,  which  are  not  devoted  to  recitations  and  problems  in  drawing, 
metaUurgy,  &c.,  which  more  nearly  concern  their  professional  studios.  They  all  get 
about  three  hours  daily  for  chemical  work,  and  many  are  able  to  spend  more  time  in 
the  laboratoi?  without  neglect  of  their  other  studios.  They  accomplish  a  tolerably 
thorough  an^ytical  course,  comprising  the  analyses  of  salts,  the  more  common  minerals, 
and  particularly  of  ores  and  metallurgical  products,  and  extending  as  far  as  the  more 
difflcult  analyses,  snch  as  the  determination  of  all  the  constituents  of  east  iron  or  steel, 
so  that  a  student  in  his  professional  work  as  a  mining  engineer  may  bo  independent  of 
the  assistance  of  a  chemist,  and  competent  to ,  deal  with  all  ordinary  investigations. 
Some  students,  who  show  a  special  aptitude  for  chemistry,  are  encouraged  to  take  up 
special  investigations  connected  with  metallurgy,  and  all  afioomplish  work  which  may 
be  considered  a  sufficient  preparation  for  their  professional  career. 

Physics. — The  iBstmction  in  physics,  extending  through  the  first  three  years  of  Jhe 
course,  is  given  by  ftxifessor  Pickering.  During  the  first  two  years  the  whole  subject 
is  thoroughly  discussed  mathematically  and  experimentally  in  lectures  illustrated 
from  the  extensive  eoDeetion  of  physical  apparatus  of  the  institute. 

In  the  third  year  the  students  enter  the  physical  laboratory  and  learn  to  use  the 
diflerent  instruments  and  to  perform  a  variety  of  experiments.  Special  attention  is 
paid  to  the  testing  of  physical  laws,  by  comparing  the  observed  and  computed  results. 

They  further  carry  on  systematic  investigations  of  particular  subjects  during  the 
fourth  year,  and  pursue  such  courses  of  osperimentation  as  have  a  direct  hearing  on 
their  professional  studies. 

Coltecliont. — The  geological  collection  of  the  late  Professor  Henry  D.  Rogers,  of  the 
University  of  Glasgow,  presented  t^i  the  institute  by  Mrs.  Rogers,  is  made  up  chiefly  of 
fossils  and  rock-specimens  from  American  localities,  and  in  certain  branches  is  pecu- 
liarly valuable  for  instruction.  The  collection  of  ores  and  veinstones  is  already  large 
and  varied,  and  is  constantly  receiving  additions  from  the  various  raining  regions. 

Atypicwsetof  mod^s  of  mining-machinery,  chiefly  ftflmFreibuM,  Saxony,  is  used  in 
the  course  of  instruction.    They  are  designed  miunly  to  illustrate  tne  principles  of  the 
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various  pro eesses  of  miDiDgand  ore-dreaaing,  but  eoiubine  also  the  latest  improveraenta 
in  iliacliiLiea.  They  show  in  detail  the  methodB  of  working  uudergrouod  by  nnderliand 
and  oTBcband  atoping,  the  timbering  and  walliDg  of  sbafta  and  levels,  tlie  arrauge- 
Inents  of  pumps,  man-engines,  ladder-ways,  hoistmg-ways,  tlie  sinking  of  abafts,  &o. 
The  machines  for  ventilation,  as  well  as  those  (or  ore-dressiug,  are  working  module. 
The  latter  illnstrate  all  the  stages  of  the  concentratiou  of  ores. 

The  coDections  and  library  ot  the  Boston  Society  of  Natural  History  ace,  by  an  agree- 
ment between  the  society  and  the  institute,  freely  open  to  the  students.  Those  collee- 
tiuus  rank  among  the  first  in  the  country  for  extent  and  value,  and  in  many  depart- 
ments are  unsurpassed.  The  library  is  rich  in  works  ou  geolo^  and  natural  scionee, 
and  embraces  the  leading  American  and  European  journals  and  periodicals  ou  those 
subjects.  The  instruction  in  certain  suhjects  is  aiven  by  the  professors  of  the  institute 
in  the  lecture-TOon)  of  the  Natural  History  Society,  whose  building  is  upon  the  same 
square.  The  private  collections  of  some  of  the  professors,  especially  that  of  Professor 
Hunt,  are  available  for  purposes  of  instruction.  The  professors  and  students  of  the 
institute  are  allowed  the  full  use  of  the  estensivn  and  valuable  libraries  of  the  Boston 
Public  Library  and  the  library  of  the  Boston  Society  of  Natural  History. 

Other  coitTee»,  degrees,  fees,  4-c. — This  school  is  divided  into  seven  courses,  namely, 
mechanical  en^neering,  civil  and  topographical  engineering,  geology  and  mining 
engineering,  building  and  architecture,  chemistry,  science  and  literature,  and  natur^ 
history.  The  foregoing  description  refers  to  the  third  course  only;  but  the  course  of 
study  for  the  first  two  years  is  the  same  in  all.  A  degree  is  given  in  each  course,  the 
title  being  "Graduate  of  the  Massachusetta  Institute  of  Technology  in  the  Department 
of .  To  be  entitled  to  either  of  these  degrees,  the  student  must  pass  a  satisfac- 
tory exauination  in  all  the  studies  and  exercises  prescribed  fur  his  department  in  the 
courses  of  the  third  fbnd  fourth  years ;  and  hi  all  the  studies  of  the  previous  years  ia 
which  he  has  not  already  passed  a  satisfactory  examination.  He  must,  moreover,  pre- 
pare a  dissertation  on  some  subject  included  in  the  course  of  study,  or  an  account  of 
some  research  made  by  himself  or  an  original  report  upon  some  machine,  work  of 
engineering,  industrial  works,  mines,  or  mineral  survey,  or  an  original  architectural 
design  accompanied  by  an  explanatory  memoir.  This  thesis  or  design  must  be  approved 
by  the  fiiculty.  He  will  he  required,  also,  to  have  sufficient  familiarity  with  French 
and  German  to  be  able  to  read  without  difficulty  works  iii  these  languages  relating  to 
science  aud  the  arts.  The  examinations  fur  degrees  are  held  iu  the  month  of  May,  and 
are  partly  oral  and  partly  in  writing.  Certilicates  of  attainment  in  special  snbjeEts 
will  be  given  to  such  students  as  on  examination  are  found  to  have  attained  the 
required  proficiency  in  them. 

The  catalogue  shows  eleven  students  in  the  third  and  fonrth  years  taking  the  full 
mining  course,  and  one  pursuing  a  special  course  iu  that  department.  Eight  out  of  the 
seventeen  in  the  fourth  year  are  mining  students. 

The  school-year  begins  on  the  first  Monday  iu  October,  and  ends  ou  the  Saturday 
pi'eceding  the  first  Monday  in  June.  On  legal  holidays  the  ezercises  of  the  school  are 
suspended.  As  tie  exercises  of  the  school  begin  at  9  o'clock  in  the  morning,  and  end 
at  half-past  4  or  5  o'clock  in  the  afternoon,  students  may  conveniently  live  in  any  of 
the  noi^boring  cities  or  towns  on  the  lines  of  the  various  railroads,  if  they  prefer  to 
do  so.  The  cost  of  board  and  rooms  in  Boston,  and  the  neighboring  cities  and  towns, 
need  not  exceed,  ou  the  average,  from  six  to  eight  dollars  a  week ;  and  the  cost  of  books, 
dva wing-instrument^  and  paper,  from  twenty-five  to  thirty  dollars  a  year.  The  regu- 
lar fee  for  each  year  is  $150,  payable,  by  students  who  have  given  bonds,  f  100  at  the 
beginning,  and  $50  at  the  middle  (first  Monday  in  FobruaryJ  of  the  school-year.  For 
one-half  or  auy  lees  fraction  of  the  school-year,  the  fee  is  $100.  Students  who  pursue  tk 
paj'tial  course  pay,  in  general,  the  full  fee.  The  fees  for  special  studecta  vary,  accord- 
ing to  the  ciiaraeter  of  thestndychosen,  and  cauuot  bo  specified,  except  for  such  special 
courses  as  &om  time  to  time  may  be  advertised. 

THE  SCHOOL  OF  MINES  OF  COLUMBIA  COLLEGE. 

Officers  of  ingiracMoB. — Frederick  A.  P.  Barnard,  8.  T.  D.,  LL.  D.,  President j  Thomas 
Egleston,  jr.,  A.  M.,  E.  M.,  Professor  of  Mineralogy  and  Metallurgy  ;  Francis  L.  Vinton, 
E.  M.,  Professor  of  Mining  Eiigineering ;  Charles  F.  Chandler,  Ph.  D.,  Professor  of  An- 
alytical and  Applied  Chemistry,  and  Dean  of  the  Faculty ;  John  Torrey,  M.  D.,  LL.  D., 
Lecturer  ou  Botany ;  Charles  A.  Joy,  Ph.  D.,  Professor  of  General  Chemistry ;  William 
G.  Peek,  LL.  D.,  Professor  of  Mechanics ;  John  H.  Van  Amringe,  A.  M.,  Professor  of 
Mathematics;  Ogden  N, Kood,  A.M.,  Professor  of  Physics;  John  8. Newberry,  M. D., 
LL.  D.,  Profosaor  of  Geology  and  Palteontology ;  Frederick  Stengel,  Instructor  in  Ger- 
man; Jules  E.  Lolseau,  Instructor  in  Fren^;  Alexis  A.  JuUen,  A.  M.,  Assistant  in 
Analytical  Chemistry :  Paul  Schweitzer,  Ph,  D.j  Assistant  in  Analytical  Chemistey; 
Elwyu  Waller,  A.M.,  E.M.,  Assistant  in  Analytical  Chemistry;  Thomas  M.  Blossom, 
A.  M.,  E.  M,,  Assistant  in  Assaying  ;  Pierre  De  P.  Rickett-s,  E.  M.,  Assistant  in  Miner- 
alogy ;  William  Pistor,  E.M.,  Assistant  in  Drawing;  Henry  Newton,  A.  B.,  E,  M.,  As- 
H.  Ex.  211 30 
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sistftDt  in  Geology :  Henry  B.  Cornwall,  A.  M.,  E.  M.,  AssiBtant  in  Metallurey ;  Edward 
J.  HaUock,  A.  B.,  Assistant  in  General  Chemistry ;  Gracie  S.Kotwrts,  E.M.,  Honorary 
Assistant  in  Civil  Engineering ;  Edward  C.  H.  Day,  Librarian  and  Begistrar, 

Sammary  of  students.— ThirSjeaXiB;  second  year,  5;  first  year,  19;  preparatory,  25; 
Bpecial  stadenta,  58 ;  total,  115.  ^„,  _     _^^  , 

General  desaipiion.—The>  School  of  Mines  was  estahlished  in  1864,  for  the  purpose  of 
fnrniabing  to  students  the  means  of  acquiring  a  thoroagh  knowledge  of  those  branches 
of  scienc*  which  form  the  basis  of  the  industrial  pursuits  that  are  to  play  the  most  im- 
portant part  in  the  development  of  the  resources  of  our  country.  The  system  of 
instruction  followed  in  the  school  includes  five  parallel  courses  of  study,  viz : 

I.  Civil  engineering. 

II.  Mininc  engineering, 
ni.  MetaJlurgy, 

IV.  Geology  and  natural  history. 

T.  Analytical  and  applied  ohemistry.  . 

The  scbool  ia proTided  with  fine  mineraloglcal  and  geological  collections;  physical, 
mechanical,  engineering,  and  mathematical  inatniments  and  models;  chemica,!  and 
physical  aptiaratns ;  chemical  and  metallurgical  laboratories  ;  and  a  scientific  hbrary 

These  aro  all  suatwned  by  liberal  annnal  appropriatioua,  which  enable  thep.rofessora 
to  rapidly  increase  these  important  means  of  illustration  and  practical  inatruction. 

Communication  has  lieen  established  with  kindred  institntions  in  Euro^,  and  very 
Talnable  additions  to  the  cabinets  and  library  have  already  been  received  from  Franco, 
Belgium,  Germany,  and  Russia. 

The  sncccBS  of  the  School  of  Mines  has  suipassed  the  most  sanguine  e: 
its  jirojectors.    The  average  number  of  pupils  for  the  past  thr 
one  hundred,  of  whom  a  large  number  are  college-graduates. 

Althongb  the  school  has  been  in  esiatenoe  but  seven  years,  it  bae  already  sent  forth 
flftj-fivc  graduates,  most  of  whom  have  already  been  appointed  to  responsible  po- 
Bitious  a^  mining  engineers,  metallurgists,  geologists,  chemists,  or  professors. 

The  officers  of  the  school,  most  of  whom  were  edncatedin  Europe,  are  satisfied  that 
the  achool  now  offers  to  American  students  every  facility  necessary  to  enable  thpm  to 
prcparetbemselvesforany  of  the  professions  which  involve  the  practical  application 
of  the  branches  of  science  therein  taught ;  and  that  itisno  longer  necessary  for  young 
men  to  visit  Europe  to  study  applied  science ;  in  fact,  that  they  can  be  better  fitted 
here  for  this  field  of  labor,  which  is  characterized  by  peculiar  conditions  of  labor,  tran- 
sportation, &C.  ,   .         ,  ,,.,311 

Plan  of  imtracHon.—'Ibe  plan  of  inatmotion  pnrsned  in  the  school  includes  lectures 
and  recitations  in  the  several  departments  oTstudy ;  practice  in  the  chemical  and 
metallurgical  laboratories;  pi-ojects,  estimates  and  drawings  for  the  establishment  of 
mines,  and  for  the  conBtinetion  of  metallurgical  and  chemical  works;  reports  onmines, 
indnstrial  eataUishments,  and  field  geology. 

The  couraeof  instruction  occupies  three  years.  Thoae  who  complete  it  receive  the 
degree  of  civil  engineer,  engineer  of  mines,  or  bachelor  of  philosophy. 

For  candidates  not  qualified  to  enter  the  first  year,  a  preparatory  year  has  been 
added.  ,       , 

The  year  is  divided  into  two  sessions.  The  first  commences  on  the  first  Monday  in 
October ;  the  second,  on  the  first  Thursday  in  February.  The  lectures  close  on  the  first 
Friday  in  June.    The  annual  examinations  are  then  held  on  all  the  studies  of  the  year. 

The  method  of  instruction  is  such  that  every  pupil  may  acquire  a  thorough  theoret- 
ical knowledge  of  eaeh  brauch,  of  which  he  is  required  to  give  evidence  at  the  close 
of  the  session  by  written  and  oral  examinations.  At  the  oommeuceinent  of  the  fol- 
lowing year  he  is  required  to  show,  from  reports  of  works  visited,  that  he  not  only 
understands  the  theoretical  principles  of  the  subjects  treated,  but  also  their  practical 
application. 

■  SYNOPSIS  OP  STUDIES. 

First  year.— First  session:  analytical  geometry,*  descriptive  geometry;  inorganic 
chemistry,*  qualitative  analysis,  crystallography,  ijualitative  blow-pipe  aualysis,  botany, 
French,  German,  drawing.  Second  session :  calculns.t  descriptive  geometry,  organic 
chemistry,t  qualitative  analysis,  blow-pipe  analysis,  zoology,  French,  German,  stoi- 
chiometry,  drawing,  memoir  and  journal  of  travel  during  the  summer  vacation. 

Second  year. — L  For  civil-engineering  students :  mecliMiics,  civil  engineering,  spheri- 
cal projectionSjgeodesy.qnantitativeanalysis,  metallurgy,  geology,  mineralogy,  physics, 
drawing.  11.  For  mining-engineering  students:  mechanics,  mining  engineer! Dg,  quan- 
titjitivo  analysis,  metallurgy,  geology,  mineralogy,  mathematical  physics,  drawing. 
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IIT.  For  BfiDdents  of  raetallDrg;:  quantitative  analysiB,  metallnrgj',  geolo)(y,  mineral- 
ogy, noantitatise  blow-pipe  nnalysie,  drawing.  IV.  For  stndenta  in  geology  and  nat- 
uiitl  tListoi7  :  quantitative  analysia;  metallui^y,  geology,  mineraloffy,  drawine.  V. 
For  students  iu  analytical  and. applied  chemiatry:  qnantitativo  analysis,  metallurgy, 
geology,  applied  cheraistry,  drawiug,  memoir  and  journal  of  travel  during  the 


Third  year. — I.  For  oivil-engine«rtnB;  Btndents :  mechanics,  constrnctJons,  e< 
geologyi  (itawing,  proj^t.  II.  For  students  of  mining  engineering:  mining  engineer- 
jnsti  assaying,  economic  geology,  metallurgy,  quantitative  analysis,  drawing,  proj6t, 
III.  For  students  in  metallurgy :  assaying,  economic  geology,  metalluT^,  quantita- 
tive nnalyaia,  lithology,  drawliig,  proj^t.  IV.  For  stadents  of  geology  and  natural 
history:  economic  geology,  litboloay,  palteontology,  drawing,  dissertation.  V.  For 
studcnta  of  analytical  and  applied  chemistry ;  assayiog,  economic  geology,  metallurgy, 
quantitative  analysis,  n^piied  chemiatry,  drawing,  dissertatiou. 

Preparatory  year.— Mrst  session  ;  geometry,  physics,  chemistry,  French,  German, 
drawing.  Second  session :  algebra  and  trigonometry,  physics,  chemistry,  JTrenoh, 
Gurman,  drawing. 

J/«tftemofics.~The  conrse  of  mathematics  in  tho  preparatory  year  embraces  algebra, 
so  far  as  to  iuclude  tlie  general  theory  of  equations,  geometry,  plane,  volumetric  and 
spherical;  trigonometry,  plaue,  analytical,  and  Bpherical ;  mensuration  of  sui'facesand 
of  volumes.  In  the  first  year,  analytickl  geometry  of  two  and  three  dimensions;  dif- 
ferential and  integral  calculus;  dilferentialBOf algebraicaodtranscendetitalfunotions; 
successive  differentials;  maxima  and  minima;  transcendental  curves;  curvature;  in- 
tegration of  R^nlarly  formed  difierentiaJs :  integration  by  series  ;  integration  of  fi'ao- 
tions;  special  methods  of  iutegi'ation;  rectification  of  curves;  quadrature  of  surfaces; 
ciibatnrc  of  volumes  ;  applications  to  mechanics  and  astronomy. 

Pkgiic$. — The  stndenta  of  the  prejiaratory  year  arc  occupied  during  tie  first  terra  with, 
tliu  subject  of  beat,  including  the  steam-engine,  while  tbe  second  term  is  employed  in 
the  study  of  voltaic  electricity,  magnetism,  and  electro-magnetism.  These  courses  <^ 
lectures  are  fully  illustrated  by  appropriate  experiments.  Tbe  instruction  is  conveyed, 
by  lectures  and  recitations,  practical  problems  being  occasionally  proposed  for  solution. 
Duringtbesecondyearconrsesof  lectures  are  delivered  on  the  laws  of  electro-dynamics, 
on  the  mechanical  theory  of  heat,  on  mathematical  optics,  andon  tbe  undnlatory  theory 
oflight.  Portions  of  these  conrses  are  accompaiiieci  by  experimental  demonatriitions. 
The  cabinet  of  physical  appai'ntus  will  rank  witli  the  best  on  this  continent,  and  ox- 
tensive  additions  are  made  to  it  each  year. 

Mechanies. — This  subject  is  taught  during  the  second  year.  The  conrse  of  instruc- 
tion embraces  the  foliowing  subjects;  composition  and  equ  ill  brinm  of  forces ;  center  of 
gravity  and  stability;  elements  of  maoliinery;  hurtful  resistances;  rectilinear  and 
periodic  motion ;  moment  of  inertia ;  curvilinear  and  rotary  motion ;  mechanics  of 
liquids;  mechanicsof  gases  and  vapors;  hydraulic  and  pneumatic  machines. 

JJrateing  and  deeeripiiee  geoiaeirji. — Durinc  the  first  session  of  tho  preparat^lry  year 
tho  student  is  taught  to  execnte  topographical  maps.  He  is  first  instenct^  in  the  nee 
of  the  pen  to  delineate  lines  of  level,  shaded  with  lines  of  declivity,  and  completed  with 
the  conventional  signs  of  dilferent  features,  such  as  water,  forests,  marshes,  cultivated 
ground,  outcrops  of  veins,  &e. ;  subsequently  he  is  taught  to  represent  the  same  in 
shading  of  India  ink  or  sepia,  with  the  application  of  the  conventional  signs  and  colors 
used  by  onr  Government  and  civil  en^neers.  Daring  tbe  second  session,  tbe  course  of 
instruction  includes  sketching  in  pencil  from  plane  models,  and  from  nature;  atrpr- 
ward  colored  sketches  or  landscape  drawing  in  water-colors. 

During  the  first  year  descriptive  geomet^  is  taught.  The  course  of  instraction  in- 
cludes the  study  of  Davies'a  treatise  on  this  subject,  with  lectures  and  blackboard  ex- 
ercises, illustrated  by  Olivier,  and  other  models,  showing  the  more  difficult  problems  of 
intersections,  and  the  generation  of  warped  surfaces. 

The  instruction  of  drawing  inclndes  the  use  of  mathematical  iuEtruments  in  con- 
structing on  paper  the  problems  of  descriptive  geometry. 

During  the  second  sessiongraphicsaretaught,  including  the  study  of  Davies's  Shades 
and  Shadows,  and  Perspective ;  and  Mabau's  Stone-Cutting,  with  explanatory  lectures; 
tlie  exhibjtiou  of  models;  and  the  solution  of  varions  new  problems  of  shades  and 
shadows. 

Tho  course  in  drawing  includes  instruction  and  practice  in  the  use  of  instruments; 
the  pen  and  brush,  with  India  ink,  in  drawing  mathematical  forms  in  projection  and 
perspective;  shading  them;  casting  their  shadows,  and  washing  them.  This  is 
followed  by  an  application  of  the  principles  learned  to  the  execution  of  a  drawing  of  a 
machine,  or  the  section  of  a  farnace,  wbereiu  the  shadows  are  accurately  calculated 
and  washed,  and  the  drawing  is  aijpropriately  colored. 

In  the  second  year  the  course  includes,  during  the  first  session,  the  drawing  of 
machines,  mills,  foraaces,  &e.,  from  plane  models.  These  are  shaded,  their  shadows 
calculated  and  cast,  and  the  whole  properly  colored.  The  dimensions  are  also  quoted, 
BO  that  these  drawings  serve  as  types  of  working  drawings. 
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During  the  second  sessxoD  the  students  draw  from  vanona  models  in  relief,  cliiefly 
JTirnaces  and  nmchiDes.  They  first  make  a  free-hand  sketch  from  the  relief,  and  opon 
it  plac«  the  dimeosiotia,  wliich  they  measure;  stthsequeiitly  they  draw  the  finished 
re|)reeeiitatLoii  in  the  academy  to  a  proper  scale,  mth  shadt^,  shadows,  coloi-s,  and 
dimensions.  This  practice  U  of  benefit  in  accustoming  the  student  to  tnke  vapid 
sketches  of  established  works,  upon  which  he  may  be  reciuired  to  report,  or  by  which, 
ho  may  wish  to  iaform  himself. 

Modern  languages. — The  design  in  this  department  is  to  teach  thu  stndent  huw  t^  read 
French  and  Qerman  soi^itifio  books  with  laeility. 

Instruction  is  eiven  for  two  hours  a  week  in  each  of  these  languages,  dnrine  two 
years;  and  as  the  test-books  employed  in  the  dass-room  are  altogether  works  on, 
science,  the  stndents  can  acquire  a  sufficient  vocabulary  to  enable  them  to  use  French 
and  German  authors  in  all  the  departments  of  the  school. 

No  attempt  is  made  to  produce  aocomplislied  scholars  in  all  branches  of  German  and 
French  literature,  but  attention  is  concentrated  upon  the  immediate  wants  of  the 
young  men.  In  this  way  no  time  is  lost,  and  the  instruotion  becomes  thoroughly 
practical. 

Oeaerai  ebtmistry. — The  preparatory  class  attend  three  eiercises  a  week  in  genera! 
chemistry  throughout  the  year.  It  is  intended  to  lay  the  foundation  of  a  thorough 
knowledge  of  the  theory  of  the  subject  preliminary  to  the  practical  instruction  in  the 
chemical  laboratory.  For  this  purpose  the  class  is  drilled  npon  the  lectures,  with 
free  use  of  the  best  text-books.  Tho  students  are  expected  to  write  out  foil  notes, 
Trhich  must  be  exhibited  to  the  professor  at  the  close  of  each  session.  At  the  end  of 
the  year  tlie  class  must  pass  a  rigid  examination  before  they  can  he  admitted  to  u 
hi);her  grade. 

The  first  year  stndents  also  attend  three  times  a  week,  durinc  the  year,  in  general 
chemistry.  The  test-book  for  reference  in  this  department  is  Boscoe'a  Chemistry, 
English  edition,  1869;  and  the  notation  adopted  is  in  accordance  with  the  unitary 
at-omio  system. 

'  AnalvUad  chemistry. — There  are  two  laboratories  devoted  to  qualitative  analysis,  and 
one  of  larger  size  to  quantitative  analysis,  besides  the  assay  laboratory.  These  labor- 
atories are  provided  with  all  theneeessaxy  apparatus  and  i.xtures,  andeach  is  under 
the  special  chai^  of  a  competent  assistant.  Each  student  is  provided  with  a  conven- 
ient table,  with  drawers  and  cupboards,  and  is  supplied  with  a  complete  ontfit  of  ap- 
paratas  and  chemical  reagents. 

During  the  first  year  qualitative  analysis  is  taught  by  lectures  and  blackboard  exer- 
cises, and  the  student  is  required  to  repeat  all  the  esperimentsathistJible  in  the  labor- 
atory, Having  acquired  a  thorough  experimental  knowledge  of  the  reactions  of  a 
group  of  basse  or  acids,  single  members         h  p        mixtures  are  submitted  to 

him  for  ideutification.    He  thus  proceeds       m     m  uimplex  cases  till  he  is  able 

to  determine  the  composition  of  the  most  d  ffi         m  Constant  nse  is  made  of 

the  spectroscope  in  these  investigations. 

When   the  student  shows  on  written  pe   m  aminatiou  that  he  is  sufS- 

ciently  famtiiar  with  qualitative  analys  h  is  a  w  d  to  enter  the  quimtitativa 
laboratory. 

During  the  second  and  third  years  qu  n     ,a  na       s  is  taught  by  lectntes  and 

blackboard  exercises,  and  the  student  is  reqn  re    to  in  the  laboratory,  in  a  sat- 

isfactory manner,  a  certain  number  of  analyses.  He  first  analyzessubstonc^e  of  known 
composition,  such  as  crystallized  salts,  that  the  accuracy  of  his  work  may  be  tested  by 
a  tompatison  of  his  results  with  the  true  percentagee.  These  analyses  are  repeated 
till  he  has  acquired  sufficient  skill  to  insure  accurate  results.  He  is  then  required  to 
make  analyses  of  more  complex  substances,  such  as  coals,  limestones,  ores  of  copper, 
iron,  nickel,  and  zinc,  pig-iron,  slags,  technical  products,  &c. ;  cases  in  which  the 
accuracy  of  the  work  is  determined  by  duplicating  the  analyses,  and  by  comparing  the 
results  of  different  analysts^ 

Volumetric  methods  are  employed  whenever  they  am  more  accurate  or  more  expedi- 
tious than  the  gravimetric  methods.  In  this  way  each  student  acquires  practical  ex- 
perience in  tho  chemical  analysis  of  the  ores  and  products  which  he  is  most  likely  to 
meet  in  practice. 

Sloiekiometrj/. — Stoichiometry,  the  arithmetic  of  chemistry,  is  taught  in  a  special 
conrso  of  lectures  and  blackboard  exercises,  during  the  second  session  of  the  first  year. 

Amaying. — During  the  third  year  the  student  is  admitted  to  the  assay  laboratory, 
where  he  is  provided  with  a  suitable  table  and  a  set  of  assay  apjiaratus,  and  where  he 
has  access  to  crucible  and  muffle  furnaces,  and  to  volumetric  apparatus  for  bullion 
assay  by  the  wet  process.  The  general  principles  as  well  as  the  special  methods  of 
assaying  are  explained  in  the  lecture-room,  and  at  the  same  time  the  ores  of  the  vari- 
ous metala  are  exhibited  and  described.  The  student  is  then  supplied  with  suitable 
material,  ores  of  known  composition,  and  is  required  to  make  assays  himself.  He 
first  receives  ores  of  lead,  the  sulphuret,  carbonate,  and  phosphate,  which  be  mixes 
with  the  proper  fluxes,  ajid  heats  in  the  fnrnace,  obtaining  a  button  of  lead  which  he 
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carefolly  weigts,  thns  detenoining  the  percentage  of  motal  in  the  ore.  He  then  de- 
tcrmiues  hy  cupellation  the  amount  of  silver  in  the  lead.  Silver-ores  are  nest  given 
to  him,  at  first  those  which  are  most  easily  assayed,  such  as  mistnres  of  chloride  c)f 
silver  with  quaitz :  afterward  more  cemplei  ores,  such  as  galena,  ruhy-Bilvcr  ore, 
njispickel,  fahlerz,  &c.  These  he  is  reqnired  to  assay  both  in  the  oruoihle  and  in  tho 
scorifier.  Ores  of  gold  are  nest  supplied,  anriferons  quartz,  slates,  pyrites,  hleiide, 
&c.|  which  are  assayed  by  the  most  reliable  methods. 

To  faciUtate  tho  assay  of  ores  of  the  preciona  metals  a  system  of  weights  has  been 
introduced,  by  which  the  weight  of  silver  or  gold  globules  obtaiuod  in  the  assay  shows 
at  once,  without  oalcnlatiou,  the  number  of  lloy  ounces  in  a  ton  of  ore. 

The  student  then  paeses  on  to  the  assay  of  silver  and  gold  bullion,  the  former  by 
Gay-Lnasac's  volumetric  method,  the  latter  by  " quattation,"  or  "parting."  Ores  of 
tin,  antimony,  and  iron  are  then  assayed  in  the  dry  way,  when  the  course  is  completed. 
Each  student  thus  executes  two  or  three  hundred  assays  himself,  under  the  immediate 


supervision  of  the ,       .,  .      ,   i.  ... 

Applkd  ohemiatrji. — The  instruction  In  applied  chemistry  extends  through  the  seoood. 
and  third  years,  and  consista  of  lectures,  illustrated  by  experiments,  diagrams,  and 
specimens.    The  subjects  discussed  are : 

L  Chemical  manufactures,  acids,  alkalies,  and  salts. 

II.  Glass,  porcelain,  and  pottery. 

III.  Limes,  mortars,  and  cements. 

IV.  Fuel  and  its  applications. 

V.  Artificial  illumination,  candles,  oils  and  lamps,  petroleum,  gas  and  its  products. 

VI.  Food  and  drink,  bread,  water,  ndlk,  tea,  coffee,  sugjir,  fermentation,  wines,  beer, 
Bitirits,  vinegar,  preservation  of  food,  &e. 

VII.  Clothing,  textile  fabrics,  bleaching,  dyeing,  calico-printing,  paper-tannmg, 
glue,  India  rubTver,  gutta-percha,  &e. 

VIII.  Artificial  fertUizers,  guano,  superphosphates,  poudrettes,  &c. 
IS,  Disinfectants,  antiseptics,  preservation  of  wood,  &e. 

Mnera ton«.— The  studies  in  the  depai-tment  of  mineralogy  contmue  through  two 
years.  In  the  first  year  the  students  are  instructed  in  crystallography  and  the  use  of 
the  blow-pipe.  The  lectures  on  crystallography  are  illustrated  by  models,  \('hich  the 
students  are  required  tu  determine  under  tho  eye  of  the  pretessor.  A  collection  of 
glnaa  models,  and  of  models  in  wood,  Olnstratiug  all  of  the  important  actual  and 
tbboretical  forms,  is  always  accessible  to  the  students.  The  exercises  in  blow-pipe 
determination  are  entirely  practical ;  known  mistnrea  are  first  given  to  the  student 
to  esamine,  and  when  he  is  sufficiently  familiar  with  them,  unknown  mixtures  are  de- 
termined. In  the  second  year  the  lectures  are  illustrated  by  conferences,  where  the 
student  is  required  to  deteimine  minerals  by  their  physical  and  blow-pipe  characters. 
The  mineralogical  cabinet  contains  about  t«n  thousand  specimens,  which  are  labeled, 
and  open  to  the  public.  Besides  this,  there  is  a  collection  of  about  two  thousand 
specimens,  to  which  the  students  have  an  unrestricted  access. 

(Jeofoffs.— The  course  of  instruction  in  this  department  is  as  follows:  First  year,— 
Botany  and  zoology  as  an  intreductiou  to  palieontology ;  lectures  threughout  the  year, 
Second  year. — LiSiology :  minerals  which  form  rooks,  and  rock-masses  of  the  different 
classes ;  lectures  and  practical  exercises.  Geology :  cosmical,  physiographic,  and  his- 
torical; lectures  throughout  the  year.  Third  year.—Economic  geology:  theory  of 
mineral- veins,  ores,  deposits,  and  distribution  of  iron,  copper,  lead]  zinc,  gold,  silver, 
merenry,  and  other  metals ;  graphite,  coal,  lignite,  peat,  asphalt,  petroleum,  salt,. clay, 
limestone,  cements,  building  and  ornamental  stones,  &c.  Falteontology :  systemalie 
review  of  recent  and  fossil  firms  of  life ;  lectures  throughout  the  year. 

Metallargs. — The  metallargical  course  includes  lectures  on  the  preparation  of  fuels, 
constniction  of  fumuees,  the  manufacture  of  metals,  projects  and  estimates  for  the 
erection  of  metallurgical  works.  The  lectures  cover  a  period  of  two  years,  and  discuss 
in  detail  the  methods  in  use  in  the  best  establishments  in  this  country,  and  in  Europe, 
for  the  working  of  ores,  witli  practical  details  of  charges,  labor,  and  cost  of  erection, 
obtained  from  the  most  authentic  sourees.  Special  attention  is  given  to  ores  of  this 
country  which  are  difficult  to  treat,  and  to  the  solution  of  practical  problems  which 
are  likely  to  occur.  The  lectures  are  illustrated  by  models,  drawings  of  furnaces,  and 
collections  of  metallurgical  products.  The  projects  assigned  to  the  students  famiUariae 
them  with  the  method  of  making  plans  and  estimates  for  the  erection  of  works.  The 
ore  to  be  worked  ond  the  various  conditious  which  are  required  are  given  to  the  student 
at  the  close  of  the  second  year.  During  the  summer  vacation  he  is  expected  to  visit 
works,  and  to  ascertain  what  the  practical  requirements  are.  During  the  third  year 
the  drawings,  estimates,  and  descriptions  of  the  processes  are  completed  and  submitted 
for  inspection  and  approval.  ,     .        ^  ,  o-u     - 

itfinifwengineeriflff.— Mining  engioeenug  is  taught  during  the  second  year.  Ibe  in- 
struction comprises  a  course  of  lectures  illustratiug  the  theory  and  practice  of  mining 
operations  at  home  and  abroad;  giving  the  general  principles  of  reconnoitering  and 
surveying  mineral  property  and  mines ;  the  attack,  development,  and  administration  of 
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mines,  and  the  mechanical  preparation  o£  ores,  with  tlie  oshibition  and  nse  of  all  neces- 
sary reconnoiteriug  and  surveyins  instruments,  particularly  the  mining  theodolite, 
and  the  exhibition  of  various  models. 

In  snTvejing,  the  student  is  tanght  to  make  surface  snrveys  of  the  limited  extent  he 
jieede,  and  subterranean  surveys  to  direct  and  adjust  his  works ;  also,  the  solntion  of 
some  problcma  of  nndei^round  surveying  by  descriptive  geometry,  and  many  special 
examples  of  determining  lines  ou  the  surface  corresponding  to  given  lines  below,  &.c. 

Attack  describes  the  miner's  methods,  the  use  of  drills,  picks,  imwder,  nitro-glyoerine, 
compressed  air,  &o. ;  the  proper  l<Jcat ion  and  oonstraction  of  tnnnels,  slox>es,  shafts, 
wells  for  sounding,  artesian  wells,  salt  and  oil  wells,  preceded  by  a  theory  and  descrip- 
tion of  the  most  typical  reins,  true  or  irregular,  and  other  deposits  of  ore,  salt,  coal, 
and  oil,  exemplified  at  home  and  abroad. 

Development  includes  the  best  methods  for  laying  out  subterranean  works  for  i|ro- 
duction  and  conservation  in  the  present  and  fnture ;  for  proper  and  economic  ventila- 
tion, transportation,  hoisting,  pumping,  or  draining,  distribution  of  workmen,  &c. 

Administration  includes  a  review  of  the  foregoing,  with  regard  to  a  concentration  of 
ideas  and  a  general  comparison  of  production  cost  to  market  price  of  untreated  ore. 
Here  the  student  istanghttoforecastthoexpenseof  the  establishments  he  most  make, 
their  annual  cost,  the  cost,  of  miners,  coiploy^s,  machines,  material,  &o.,  and  ofiset 
these  with  the  result  of  prodnction,  so  endeavoring  to  solve  the  problem  of  making  a 
given  mine  pay  in  given  circumstances,  by  scjentinc  attack,  distribution,  and  general 
rational  economy. 

Mechanical  preparation  describes  the  various  accepted  methods  of  reducing  massive 
ores  to  a  condition  either  yielding  melal  or  fitting  the  material  for  metallnr^ioal  pro- 
cesses. Models  of  stamps,  crushers,  sliaking-taoles,  sluices,  &e.,  are  exhibited  with 
plans  and  sections  of  mills  and  coal-breakers. 

Madiinea.—The  coarse  ou  machines,  which  is  inseparable  troxa  that  of  mining  en^- 
neeiing,  is  given  during  the  third  year.  It  teaches  the  theory  of  the  machines  used  in 
milling- works.  It  is  the  application  of  mechanics  to  the  construction  of  water-wheels, 
tarbiiies,  windmill^  steam  and  hot-air  engines,  pumpa,and  ventilators,  transmission  of 
^rce  by  compressed  air,  and  the  formulae,  with  their  theory,  for  the  resistance  of  ma- 
terials. Models  uf  water-wheels,  steam-cylinders,  steam-engines,  blowing-machines, 
&c.,  are  exhibited. 

In  the  resistance  of  materials  the  calculations  are  shown  for  the  sections  of  different 
parte  of  machines,  the  dy-wheel,  pump-rods,  connecting-rods,  &b,;  also,  for  such  con- 
structions as  retaining- walls,  arches,  timbering,  supports,  &o.  The  course  of  the  third 
year  aJso  includes  a  plan  of  drawing  and  estimates  I'rom  some  projected  work  of  mining, 
or  the  constructlou  of  a  macliine  for  some  of  the  uses  of  mining. 

This  system  of  projects  is  to  the  young  engineer  a  real  practical  application  of  all  his 
three  years' study,  by  which  he  is  made  to  investigate  prices,  comparo'tbeories,  models, 
methods,  and  dispositions,  and,  in  competing  witii  bis  class,  to  ^e  pains  to  furnish 
the  best  arguments,  illustrations,  and  calculations  be  can,  in  order  to  snpport  his 

lAhrary  and  eolleeti<ni$i — A  special  scientific  library  and  reading-room  have  been  pro- 
vided for  the  use  of  the  students  of  the  school,  which  already  numbers  two  thousand 
volumes,  and  which  is  rapidly  increasing.  Seventy  of  the  best  foreign  and  American 
scientific  journals  are  regularly  receivedT  Collections  of  specimens  and  models  illus- 
trating all  the  subjects  taught  in  the  school  are  accessible  to  tbe  student,  includiug 
crystal  models,  minoraJs,  ores,  and  metallurgical  products,  models  of  furnaces,  collec- 
tions illustrating  applied  chemistry,  fossils,  economic  miiieralSj  rocks,  Olivier's  models 
of  descriptive  geometry,  models  of  luiuing-machines,  models  of  mining-tools. 

The  leeturen  on  crystallography  are  illustrated  by  a  collection  of  one  hundred  and 
fifty  models  in  glass,  which  show  the  axes  of  the  crystals,  and  the  relation  of  the  de- 
rived to  the  primitive  form.  This  suite  is  completed  by  three  hundred  and  fifty  models 
in  wood,  showing  most  of  the  actual  and  Iheoretical  forms. 

The  collectionof  minerals  comprises  about  ten  thousand  specimens,  arranged  in  table 
eases.  The  minerals  are  accompanied  bj;  a  large  collection  of  models  in  wood,  sliowing 
the  crystalline  Ibrm  of  each.  Arranged  in  waU-oases  are  large  specimens,  showing  the 
asBociatiou  of  minerals. 

A  collection  of  metallurgical  products,  illnstrating  tbe  different  stages  of  the  frype 
process  in  use  in  the  extraction  of  each  metal,  is  accessible  to  the  students.  This  col- 
feotion  is  con<ftantly  increasing.  Must  of  the  specimens  have  been  analyzed  and 
assayed. 

An  extensive  collection  of  models  of  furnaces  has  been  imported  from  Europe.  A 
very  large  number  of  workiug  drawings  of  furnaces  and  machines  used  in  the  different 
processes  are  always  accessible  to  the  students;  and  several  thousand  specimens  of 
materials  and  products  iUnstrating  applied  chemistry  have  already  been  collected. 

The  geological  collection  consists  of  over  sixty  thousand  specimens,  including  syste- 
matic series  of  rocks,  fossils,  and  useful  minerals.  In  this  series  is  to  be  found  the 
Im-gest  collection  of  Ibsail  plants  in  the  world,  including  many  remarkably  large  and 
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fine  specimens,  and  over  two  hundred  new  species,  of  which  ropre^ntativea  are  n(.t 
knowiW  esist  elsewhere.  Also,  the  most  estonBive  senea  of  fossil  fishes  m  the  comi- 
trv  includine.  among  many  new  and  remarkalile  forme,  the  onl-;  specimens  known  of 
the  gigantic  dinichthys ;  a  snite  of  Ward's  caste  of  eitinct  saurians  and  mammals ;  u, 
fine  skeleton  of  the  great  IriBh  elk,  &c.  ...      ^    „     j,    ^  e  *i,       1.1 

MmireinenU  for  aSmiMion.-Candidates  for  admission  to  the  first  year  of  the  school 
mnst  not  he  less  than  eighteen  years  of  a^e-  They  must  pass  a  satisfactory  examina- 
tion in  aigebta,  geometry,  and  plane,  analytical,  and  spherical  trigonometry,  physics, 
"^"ciSXtea  forthe'^prepatatory  year  mnst  be  seventeen  years  of  age,  and  must  pasa 
a  eatisfaotorv  examination  in  anthmetic,  including  the  metno^stem  of  weights,  meas- 
niS;  "nd  moneys,  and  in  portions  of  algebra  and  geometry.  TJose  who  are  not  candi- 
dateaforadegreemaypnrBnean.ToftbehranchisaiMnghtinthescliool. 

Daring  the  vacation  each  student  is  expected  to  visit  mines,  metallurgical  and  chem- 
ical establishments,  and  to  hand  in,  on  his  return,  a  journal  of  his  travels,  and  a  memoir 
on  some  snbject  as^gned  him.  He  is  also  te<iuired  to  hring  collections,  illustrating  ins 
iouraal  and  memoir,  which  collections  are  placed  in  the  museum,  reserved  as  a  medium 
of  esohance.  or  made  use  of  in  the  laberatoriea.  For  pnpils  who  have  been  proficient, 
and  who  dcMre  to  devote  special  attention  to  any  one  branch,  application  will  be  made 
for  permission  to  work  in  particalai  mines  or  manufactories.  This  will  be  done  only 
as  the  highest  reward  of  merit  that  the  institution  can  give.  Prizes  are  awajded  to 
Btndente  who  pass  the  best  esamiuation  in  mineralogy,  qnahtative  and  quantitative 
analysis,- and  Assaying,  &c.  At  the  close  of  the  course  are  conferred  i«F«|«,f' Civil 
^KineeV,  Engineer  of  Mines,  and  Bachelor  of  Philosophy.    The  fee  for  the  fall  course 

"  £i^  sttXnM  in  chemistry  pay  $200  per  annum.  Specia!  «*"^«°*«.  j"  ?„^3"S  a>^ 
admitted  for  two  months  for  a  fee  of  $50  in  advance.  The  fees  for  single  courses  ot 
lectures  vary  ftoui  SIO  to  $;!0.  Students  unable  to  meet  the  expenses  of  the  school  are 
instructod  gratuitously. 

THE  SHEFFIELD  SCIENTIFIC   SCHOOL  OF  YILE   COLLEGE,  NKW  HAVEN, 

Omers  a/' l)i8bTW(iOTi.— William  A.  Nottflu,  civil  engineering  and  niathemaiics;  Ches- 
terTLymarphyeicsand  astronomy;  William  D.  Whitney  linguistics  and  German ; 
WilHam  P.  Trowbridge,  dynamic  en^neering;  Samnel  W.  Johnson,  agricultural  and 
analytical  chemistry;  G^rge  J.  Brush,  metallurgy  and  mmeralogy ;  Wilha-a  H. 
B^er  agrioulturef  Daniel  C.  Gilman,  physical  geography  and  history;  Darnel  C. 
eX,  \^toy  Othniel  C.  Maish,  pal^ntology ;  Addison  E.  VemlL  zoology  and  ge- 
oioCT  ■  Eusene  C.  Delfosse,  French ;  Louis  BaU  drawing ;  Mark  Bailey  elocution ; 
S'd  ffien,  metallurgy  ind  assayiuff ;  Danief  H.  Wells,  analytical  anrf  descriptive 
ffwmetn' ;  Thorn^  K.  LSuusbury,  Englfsh ;  William  G.  Mister,  elementary  chemistry ; 
iidrey  I.  Smith,  7ool(«y:  Albert  B.  HilL  surveying  and  mwhanics ;  Eussell  W.  Dav- 
ennort,  assistant  in  chemistry ;  Charles  S.  Hastings,  assistant  in  physics. 

The  chief  instroctor  and  their  specialties  may  be  thus  grouped :  „ho„i„ j 

I    Vinemwff,  ^.-Mathematics  and  civil  en^neering,  W.  A.Nortot^;  mechanioal 

or  dynamic  engineering,  W.  P.  Trowbridge ;  astronomy  theoretical  and  pra<;t.cal,  L. 

S.]XanT»n^y«<^  ^^  descriptive  geometry,  D.  H. Wells;  land  surveying,  A.  B. 

TTill  ■  ilra.wiuff.  mathematical  and  free-hand,  L.  Baii~  _  _  ,  .  „ 

E.  Verrill  and  S.  I.  Smith ;  pilheontology,  O.  C.  Marsh  ;  geology,  A.  E.  VerriU  ,  phjBical 
*"r&.w'^J3»m.lJ,  W.  D.  Whitney  ;  Fr.neh,  E.  C.  Delfo»e ;  Eojll.h,  T.  R 
Louiitayi  elJontloa,  M.  Bailey ;  liogntotlc^  W.  D.  Whitney  ;  modem  hi.tor,  and 
»  tei?P°Si!'4.';S°at»,iff,  ..nlo™,  21,  i.nio„,  35,  iro.hm.n,  5.1 ,  .peoM 

"ftfcJ  i«'S  "li.,..-Th.  relation,  ot  the  .ol.nliiio  department  to  the  ola«leal 
doirtmentof  YaleOoUoM  may  he  tin.  .taled  ,  The  Instrnetors,  term,  of  admiBion, 
t;«.  of  .t,,dy,  and  m.iSd.  of  ™t,ae.,„  in  th,  .^^^^^^ 


fluently  the  students  have 

titled  to  become  graduates  of  Tale  College.  ^u    <,,,  «  .  i  o  i.^.,i  „.-  w,.,„  w^,-un 

It  is  this  union  and  this  individuality  whii'h  give  the  Sheffield  School  at  No".  Hai  en 

the  steadiness  of  a  firm  and  well-tried  institution,  with  the  freedom  oi  a  new  fonnda- 
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tion,  The  combination  hafl  been  in  many  respects  highly  advantageoua  to  the  new 
department,  and.  is  probably  not  without  some  influence  for  good  upon  the  old,  and 
well-kuowu  classical  department. 

Flan  ofinatrv.clion. — Thia  institution,  wbicli  is  partly  co-ordinate  with  a  classical  col- 
lege and  partly  with  professional  schools,  receives  three  clnases  of  students: 

1,  Those  who  wish  to  pursue  a  three  years'  course  of  training,"  in  accordance  with  a 
prescribed  curricnlum,  largely  based  upon  mathematical,  physical,  and  natural  science, 
with  instruction  in  German,  French,  and  English. 

2.  Those  who  have  already  cradaated  in.  some  college  or  school  of  science,  and  desire 
to  pursue  advanced  courses  of  scientific  study. 

31  Those  who  desire  under  peculiar  circumstances  to  att«Dd  for  a  short  time  instruc- 
tions in  special  branches. 

These  t^ree  classes  are  known  as  under-graduates,  graduates,  and  special  studonts. 

InatTuction  /or  gradaale  BiudenU.—Tb^  degree  of  doctor  of  philosophy  will  be 
bestowed  by  the.  corporation  of  Yale  College  on  young  men  who  liave  already  taken 
a  bachelor's  degree,  and  who  here  pnrsue  for  two  or  three  years  advanced  special 
studies,  passing  satisfactory  examinations,  and  submitting  a  graduation  thesis  as 
evidence  of  theJr  attainments.  Great  freedom  in  the  choice  ot'  work  is  pei'mitted  to 
such  studonts ;  and  all  the  resources  of  the  institution  in  teachers,  apparatus,  labora- 
tories, collections,  &e.,  are  at  the  service  of  those  who  need  them.  Pei'sons  deeiroua  of 
availing  themselves  of  opportunities  to  pnrsue  higher  studies  are  invited  to  state  their 
special  requirements  or  wishes  to  any  of  the  instructors,  and  thus  to  become  acquaint- 
ed with  the  fkcitities  which  the  institution  affords.  As  eicamples  of  what  may  hu  done 
it  may  be  mentioned  that  iu  mathematics.  Professors  Norton,  Trowbridge,  and  Lyntau, 
with  the  co-operation  of  Professor  H.  A.  Newton,  will  direct  th  t  dies  f  thoee  who 
wish  to  avail  themselves  of  the  class  instructions  in  the  calc  al  and 

descriptive  geometry,  mathematical  drawing,  practical  aatr  m  &,  Th  Hill- 
house  Mathematical  Library,  open  for  consultation  daily,  and  h  as  ro  m  nstru- 
ments  belonging  to  the  school,  may  be  freely  used  by  advanced       d  Th   higher 

course  in  engineering  leads  to  the  degree  of  civil  engineer.    Th      h  m  b  ratory 

is  fitted  for  the  instruction  of  those  who  wish  to  become  p  fi  ts  n  practical 
analysis,  either  in  preparation  for  professorships,  technical  pu  h   in  d     I  pro- 

fession, or  other  purposes.    Instruction  in  natural  history  m  y  be  u  the 

zoological  laboratory,  where  the  collection,  description,  and  classification  of  specimens 
are  continually  in  progress ;  or,  by  private  arrangement,  in  the  herbarium  of  Professor 
Eaton.  The  public  and  private  collections  of  minerals,  ores,  fossils,  ^c,  afibrd  special 
facilities  for  the  study  of  mineralogy  anci  geology. 

Initruction  /or  wiMrffradaalee. — The  courses  of  study  for  undergraduates  occnpy 
three  yeurs ;  it  is  hoped  that  they  will  be  soon  extended  to  four  years.  The  requu-e- 
ments  for  admission  and  the  first  year's  work  arethosameforall  this  class  of  students; 
dnring  the  last  two  years  the  courses  are  to  some  estent  coincident,  but  are  chiefly 
special  and  technical. 

For  admission  the  student  must  pass  a  thorough  examination  in  Davies'a  Bourdon's 
Algebra  as  far  as  the  general  theory  of  equations,  or  in  its  equivalent;  in  geometry,  in 
the  nine  books  of  Davies'sLe^endre,  or  their  equivalent;  and  in  plane  trigonometry, 
analytical  trigonometry  inclusive;  and  also  in  arithmetic,  including  "the  metrical  sys- 
tem," gcogra^3[.  United  States  history  and  Englisligrammarj^iioluding  spelling.  An 
acquaintance  with  the  Latin  language  is  also  required,  sufBcieut  to  re^  and  construe 
some  classical  author,  and  Allen's  Latin  Grammar  is  commended  as  exihibiting  the 
amount  of  ci'ammatical  study  deemed  import^ant.  Practice  in  drawing,  if  it  can  be 
obtained  brfore  entrance,  will  be  of  f^at  advant^;[e  to  the  scholar. 

The  studies  of  the  freshman  year  are :  In  the  mathematics,  analytical  aud  descrip- 
tive geometry,  spherical  trigonometry,  and  surveying,  (with  practical  field-work ;)  in 
chemistry,  lucitations  and  laboratory  practice;  in  physics,  recitations,  with  experi- 
mental illustrations  of  the  subjects  token  up ;  in  language,  the  commencement  of 
German,  and  lessons  in  respect  to  the  use  of  English,  with  practice  in  writing  and  in 
elocution;  iu  botany,  recitations,  excursions,  and  lectures;  in  drawing,  Biun'a  First 
Course  of  Orthographic  Projection;  perspective  and  free-hand  drawing. 

At  the  close  of  the  freshman  year,  the  students  distribute  tjiomsclves  into  varions 
sections  with  reference  to  special  lines  of  work  for  the  senior  and  junior  years ;  but  in 
all  these  sections  the  study  of  German  is  continued ;  the  stndy  of  French  is  pursued ; 
and  practice  in  writing  English  is  requii-ed.  Drawing  also  occupies  a  part  of  the 
time.  At  the  close  of  three  years,  every  candidate  for  a  bachelor's  degree  presents 
a  thesis  as  evidence  of  his  powers  of  investigation  and  his  capacity  as  a  writer. 

In  each  section,  the  students  attend  to  some  of  the  studies  appropriate  to  other  sec- 
tions; thus  geology  is  taught  to  all  the  scholars;  zoology  to  the  students  in  chemistry 
as  well  as  to  those  in  natural  history  and  in  the  select  course ;  and  so  on. 

•■  Soon  !o  be  made  a  four  years'  eoores. 
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The  special  courses  most  distinctly  marked  out  are  the  foUowiog : 

(a.)  In  ehemiatiy  anil  metallurgy ; 

(fc.)  In  civil  ennineering ; 

ie.)  In  mechanical  or  dynamic  engineering ; 

\d.)  In  agricnltnre ; 

(e.)  In  natural  history ; 

(f.)  In  Btndiea  preparatory  to  medical  stndies ; 

(g.)  In  Htudies  preparatory  to  mining; 

(ft.)  In  select  studies  preparatory  to  other  higher  pnraaita,  to  husiness,  &o. 

(n.)  For  chemiBtry  and  metallarEy  the  Sheffield  laboratory  is  fitted  up  in  a  complete 
and  eonvenieot  manner,  is  provided  with  all  the  requisite  apparatus  and  instrnmenta 
of  research,  poHsesses  a  considerable  collection  of  chemical  proparationa,  and  has  a  con- 
sulting-library of  the  best  treatises  on  chemistry  and  the  ohemioal  arts.  It  is  open  for 
chemical  practice  seven  hours  daily,  for  five  days  of  the  week,  hut  is  closed  on  Satur- 
day. The  student  works  through  a  course  of  quahtatlfe  and  quantitative  analysis, 
which  is  varied  according  to  his  capacity  and  the  object  he  has  in  view.  Each  pupil 
proceeds  by  himself  independently  of  the  others,  uuder  the  constant  guidance  of  tbe 
iustnictors.  The  r^ular  students  in  chemistry  are  prepared  for  chemical  work  by 
their  practical  exercises  in  the  laboratory  daring  freshman  year.  In  the  junior  and 
senior  years  they  are  required  to  occupy  four  to  six  hours  in  the  laboratory  each  work- 
ins-dav.  Special  students  who  have  not  had  adequate  instruction  in  inorganic  chem- 
istry are  required  to  join  the  freshman  class  in  Eliot  and  Storer's  ManuaL  Junior 
students' have  leoitatlons  in  analytical  chemistry  and  lectures  on  theoretical  and  or- 
cauic  chemistry.  Senior  students  have  recitations  and  lectures  on  agricultural  chem- 
?„.™t  „n.q  mataliiiririt     Minpralonv  iH  taiiflit  in  the  iunior  vear  bv  lectures,  which  are 


fully  illustrated  with  hand-specimens  and  models,  and  by  weekly  e3 
the  senior  year  in  the  identification  of  minerals  from  physical  and  chemical  characters. 
Instruction  is  also  given  in  metallurgy,  and  especial  attention  is  devoted  to  assaying 
and  the  investigation  of  ores  and  furnace-products.  The  student  in  agriculture  baa 
opportunity  to  acquaint  himself  with  the  modes  of  research  employed  in  agricultural 
chemiatrv.  The  applications  of  the  science  to  other  branches  of  industry  are  taught 
as  occasion  requires.  To  advanced  students,  whether  belonging  to  the  regular  classes 
or  not,  who  desire  to  give  attention  to  particular  branches  of  chemistry,  or  to  pursue 
original  investigations,  every  facility  is  accorded.  The  private  libraries  of  the  professors, 
coutainiug  the  chemical  journals  and  the  recent  foreign  literature  of  chemistry  and 
mineralogy,  the  large  collections  of  ores,  furnace-products,  &o.,  belonging  to  the 
school,  and  the  extensive  private  cabinet  of  the  professor  of  mineralogy,  are  fteely 
used  as  mds  in  iustniction.  ,,,.-,_.        .      t- 

(6.)  The  special  course  of  civil  enginceriijg  comprises  the  following  departments  ol 
study;  1.  The  higher  mathematics,  consisting  of  spherical  trigonometry,  higher 
analytical  geometei'y,  differential  and  mtegral  calculus,  descriptive  geometry,  and 
co-ordinate  branches  of  study,  &c.  2.  Applied  mathematics,  which  include  all  the 
field-operations  and  plotting  comprised  in  the  various  branches  of  practical  surveying. 
3  A  course  of  drawing,  comprising  Binn's  Course  of  Orthographic  Projection,  with 
application  to  mechanicnl  and  engineering  drawing ;  shading  and  tinting ;  linear  per- 
spective ;  li'ec-hand  drawing ;  isometrical,  topographical,  architectural,  and  stnictaral 
drawing.  4.  Tlieoretical  mechanics ;  and  mechanics  applied  to  engineering  in  the  con- 
struction and  operation  of  machines,  the  utilization  ot  water-power,  the  employineut 
of  prime  movers,  including  hydraulic  motors,  and  the  stenm-engine,  &c.  5.  Field- 
iingincering,  which  embraces  the  laying  out  of  curves,  and  all  the  field-operations 
Dccessary  in  locating  a  Une  of  road,  establishing  the  grade,  and  determining  the 
amount  of  excavation  and  emhankment,  ,&c.  6.  Civil  engineering,  proper,  or  the 
science  of  construction,  in  its  various  departments,  inclndinji;,  among  many  other 
topics  the  strength  of  materials,  the  establishment  of  foundations,  the  construction 
and  stability  of  walls  and  arches,  the  theory  and  detail  of  Bhe  construction  of  bridges, 
roof-tmssca,  &c,,  in  wood  and  iron,  and  the  graphics  of  stone-cutting. 

Students  who  pursue  a  higher  course  in  engineering,  for  one  year  after  graduating 
as  bachelora,  may  receive  the  degree  of  civil  engineer. 

(c.)  The  course  in  dynamic  engineering  comprehends  in  ila  various  branches  of  study 
and  preparation  all  that  have  an  imm^ate  bearing  on  industrial  pursuits,  requiring 
the  use  of:  1.  Instrumental  drawing.  Beginning  with  the  elements  of  drawing,  the 
students  receive  continuous  instruction  in  all  the  conventional  modes  and  practices  of 
representing  objects,  machines,  or  structures,  from  the  study  of  the  objects,  by  plans, 
elevations,  sections,  shading  and  coloriug,  while  at  the  same  time,  and  by  graphical 
representation,  they  learn  the  detailed  construction  of  all  classes  of  machinery,  the  ap- 
plication of  mechanical  movements,  and  the  modes  of  transmitting  motion  and  power. 
To  these  ends  a  large  collection  of  standard  drawings,  models,  and  machines  has  been 
obtained  and  arranged  for  ready  reference.  2.  The  higher  mathematics.  Spherical 
trigonometry,  analytical  geometry  of  three  dimensions,  differential  and  integral  cal- 
culus, and  descriptive  geometry.    3.  Applied  mathematics  and  analytical  mechanics. 
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tionof  the  laws  of  heat,  the  principles  of  oiueniatiosor  the  comparison  of  motions;  I 
theory  of  mechanism.  4.  Applied  mechamics  and  thermodynamics.  The  application  of 
meehanica,  cinematics,  and  thermodynamics  to  the  oooatructiou  of  boilers,  or  steam- 
generators,  the  construction  of  Bteam  or  heat  engines,  the  constmction  of  water-wheels, 
ahaitlng,  gearing,  and  the  oonBtmotion  and  nse  of  tools  and  machines  for  performing 
all  kinds  of  uBelnl  work,  the  constmction  of  iron  bridges  and  structures  of  iron,  the 
properties  of  materials  as  regards  resistancee  to  strains,  or  stresses,  elasticity,  "dura- 
bility, ebemicaJ  reactions,  ftiction,  &o.  5.  Dynamic  engineering.  The  application  of 
tbe  principles  of  mathematics,  meehanics,  cinematics,  thermodynamics,  mechanism, 
and  properties  of  materials  to  industrial  operation,  steamships,  railway  motive-power, 
mannfactures,  mills,  forges,  fobrication  of  materials,  heatini  and  ventilation,  the 
utilization  of  water-power,  draining,  and  irrigation,  windmills,  &c.  6.  For  students 
desiring  t-o  take  a  degree  of  djaainic  engineer,  two  additional  years  will  be  requirwl, 
dnring  which  tjie  application  of  the  foregoing  studies  will  be  contiuned  in  connection 
with  the  esamiuation  of  existing  works  of  industry  in  the  various  branches,  and  the 
exercises  wilt  be  extended  to  the  ptanninc  of  such  works,  and  the  original  designing 
of  the  various  kinds  of  maehinery  applicable  to  them. 

(A)  Students  of  agriculture,  in  addition  to  those  general  studies  needed  for  mental 
discipline  or  geuenrf  knowledge  and  culture,  receive  instruction  in  agricultural  and 
analytical  chemistry,  vegetable  physiology  and  botany,  zoology,  entomology,  geology, 
the  culture  of  our  staple  crops,  the  principles  of  stock-breeding  and  rearing,  and  rural 
economy.  These  instructions  are  given  partly  by  lectures  and  partly  by  recit^atious. 
In  the  coming  year,  tha  lectures  on  stock^reeding,  rural  economy,  and  the  cultivation 
of  crops,  will  be  given  dnring  the  fall  term  only, 

(e.)  Either  geokigy,  mineralogy,  zoology,  or  botany  may  be  made  the  principal  study 
in  natural  hiBt«ry, some  attention  in  each  case  being  directed  to. tie  other  three 
branches  of  natural  history.  In  botany  the  extended  course  begins  with  structural 
and  physiological  botany,  taught  by  text-ltooks,  lectures,  and  practical  work  with  the 
microscope.  Excursions  and  practice  in  identification  of  species  and  proper  preserva- 
tion of  specimens  follow.  Familiarity  with  atandanl  botanical  literature  is  encouraged, 
and,  lastly,  students  are  taught  to  record  their  observations  in  seientihc  language,  and 
to  contribute,  if  possible,  something  to  botanical  science.  In  geolo^  the  instmotion 
consists  of  recitations  in  Dana's  Manual,  illustrated  by  specimens  of  minerals,  rocks, 
and  fossils.  Excursions  are  made  to  interesting  localities  to  illustrate  certain  princi- 
ples of  the  science  which  can  be  best  studied  in  the  field.  Special  students  in  geology 
pursue  the  practical  study  of  fossils  in  the  zoological  laboratory,  and  of  minerals  and 
rooks  in  the  chemical  laboratory. 

The  instruction  in  zoology  includes  courses  of  lectures  on  syst-ematic  zoology,  nom- 
parative  anatomy,  and  the  geographical  distribution  of  animals,  iliustiited  by 
specimens  and  a  largo  number  of  di^ams ;  excursions  for  the  pnrpose  of  studying 
the  habits  of  living  animals  and  collecting  specimens;  and  practical  instruction  in  the 
zoological  laboratory,  in  comparative  anatomy,  embryology,  and  the  identiflcatiou, 
desor^tion,  and  claasiflcationof  animals,  together  with  their  preservation  and  arrange- 
ment. The  purpose  is,  in  every  case,  to  induce  habits  of  close  observation  and  accurate 
generalization,  and,  finally,  (o  lead  the  student  to  make  original  investigations  upon 
the  objects  of  his  study. 

In  mineralogy  a  course  of  lectures  on  elementwy  crystallography,  and  the  physical 

Sroperties  of  minerals,  their  chemical  composition,  classitication,  and  the  detailed 
escription  of  mineral  species,  illustrated  by  constant  reference  to  the  mineral  cabinets. 
Also  a  course  of  practical  exercises  in  blow-pipe  and  determinative  mineralogy. 

.(/.)  During  one  year  the  work  of  the  medicd  course  will  bo  chiefly  under  the  direc- 
tion of  the  instructors  in  chemiety ;  during  the  second  year  under  that  of  (he  in- 
structors iu  zoology  and  botany,  ii  chemistry  especial  attention  will  be  given  to  the 
esaminarion  of  urine  and  the  testing  of  drugs  and  poisons ;  in  zoology  to  comparative 
anatomy,  reproduction,  embryology,  the  laws  of  hereditary  descent  and.  human  para- 
sites; and  in  botiwiy  to  a  general  knowledge  of  structural  and  physiological  botany, 
and  to  m^icinal,  food-producing,  and  x>oiaonons  plants. 

(g.)  Young  men  desiring  to  become  mining  engineers,  can  pursue  the  regular  course 
in  civil  or  mechanical  engineering,  and  at  its  close  can  spend  a  fourth  year  in  the 
study  of  metallurgy,  mineralogy,  &c.  Should  there  beasuffioientnnmber  of  students 
desiring  it,  a  course  of  lectures  on  the  subject  of  mining  will  also  be  provided. 

(ft.)  In  accordance  with  a  demand  for  systematic  instruction  in  scientific  studies, 
without  reference  to  technical  pursuits,  and  with  a  just  regard  to  intellectual  culture, 
a  course  is  arranged  as  a  basis  for  higher  scientific  pursuits,  foe  teachers,  business 
men,  those  designing  to  eng^e  in  editorial  work,  and  others.  This  course,  in  addition 
to  the  instructions  iu  German,  t'reneh,  and  English,  common  to  all  departments  of  the 
school,  includes  instruction  from  Protesser  'Wliituey  in  the  general  principles  of  lan- 
guage, and  from  Mr,  Louusbury  in  the  eririoal  study  of  the  English  language,  in  its 
structure,  history,  and  literature.    Constant  practice  iu  writing  is  also  required.    Stu- 
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dents  desirioK  to  paraue  the  atudy  of  Latin,  or  of  other  languages,  oan  easily  make 
ranftements  for  doing  eo,  if  their  time  permits.    The  course  also  provides  systematio 


inatri^ion  in  the  physioaPgeoxraphyof  the  globe;  in  the  special  physical  and  histori- 
cal ccoarapbY  of  Europe  and  tbe  United  States;  in  the  outlines  of  modern  history,  and 
■a  political  economy.  The  students  in  this  coarse  receive  from  the  variouM  professors 
nstruction  in  agricultural  chemistry,  botany,  zoology,  geology,  and  mineralogy.    Ihej- 


attend  the  lectures  on  agricnlture,  rural  economy,  stock-breed lug,  &.O., !  ... 
ceneral  and  theoretical  chemistry.  Their  mathematical  studies  are  contiuued  in 
Mti-onomy,  They  are  expected  to  keep  up  the  practice  of  drawiug,  especially  ot  tree- 
hand  drawing.  So  far  as  it  does  not  interfere  n-itli  appointments  in  ^e  BChwI,  stn- 
dcnts  in  this  course  are  permitted  to  attend  the  lectures  of  the  academical  depart- 

"'r'ot  the  benefit  of  those  who  desire  to  pursue  some  particular  studies,  without 
reference  to  a  college  degree,  rpost  of  tlie  various  instructors  are  wiUiug  to  receive 
special  students  for  a  longer  or  shorter  time.  Only  persons  of  mature  minds  are  re- 
ceived. For  example,  in  agricnlture  the  instruction  is  so  arranged  that  by  attendance 
during  the  ensuing  autumn,  term  the  scholar  m_ay  heat  the  various  lectures,  and  re- 
ceive as  much  technical  instruction  in  this  one  branch  us  by  remaining  through  the 
winter  In  the  chemical  laboratory,  students  properly  qualitied  are  received  tor  short 
periods  of  work.  In  tbe  various  departments  of  natural  history  special  lessons  will 
also  be  given.  Instruction  may  also  be  received  in  practical  astronomy^  atid  the  use  of 
instruments.  These  opportunities  are  not  offered  to  persons  who  are  lueomiietent  to 
j-o  on  with  regular  courses,  but  are  designed  to  aid  those  who  have  been  educated 

e  thek  proficiency  in  special  branches.         ,   ,      ,  .,     , 

^..  .a!_ij  TT..1    1 : —  .!,„  "..me  of  tiie  donor,  Mr.  Joseph 


1^.  onemeiu,oi  new  cuudu,  jd  a  1™.^=  """■  "'—  — ""p ,  >.  ="  — i  i     ^  i  1 

lud  lectai'e  rooms  for  all  the  classes,  a  hall  tor  public  assemblies  and  lectures,  labora- 
tories for  chemicaa  and  metaOlnrgical  investigations,  a  photc^raphical  room,  an  astro- 
nomical observatory,  museums,  a  library  and  reading-room,  besides  studies  tor  some  oJT 
the  professors,  where  their  private  technical  libraries  are  kept.      .       ,    ^,         ,      , 
Tiie  following  is  a  summary  statement  of  the  collections  belonong  to  the  school : 

1.  Lahoratones  and  apparatus  in  chemistry,  metallurgy,  mechanics,  photography, 
and  zoology. 

2.  Metallurgical  n 

3.  Agricultural  ir- 

4.  Collections  in  aijuiugj.  .     ^1    i        j  a        ef  v« 

5.  Astronomical  observatory,  with  an  equatorial  telescope  by  Clark  and  hou  ot  cam- 
hridce.  a  meridian  circle,  &c.  _  ,,         ,,     ,    ^ ., 

6  Library  and  reading-room,  containing  the  HiUbonSe  Mathematical  Libraiy, 
books  of  reference,  and  a  selection  of  German,  French,  Enghsh,  and  American  scientifac 

''™"a  collection  of   physical  apparatus,   constituting  the  CoDier  cabinet,  recently 
bought  by  Pcolessor  Lyman.  ,  ,     i  j  ,. 

8.  Models  in  architecture,  civil  engtaeenng,  and  mechanics,  and  diagrams  adapted  to 
public  lectures. 

"   ■"' —  and  cl  .      ,      .   „    - 

^„ ^jeraiogical  cabinet  o 

the  collection  of  native  birds  of  Professor  Whitne 
of  Professor  Lyman,  are  all  deposite''  ■-  ^'--  - 
near  at  hand,  is  freely  accessible.  -...,.. 

Students  in  this  department  are  also  admitted  to  tbe  college  and  society  libraries, 
the  college  reading-room,  the  cabinet  of  minerals  and  fossils,  Jhe  school  of  the  fine  arts, 
and  the  gymnasium  for  physical  exercise.  .  .   „     .  „    ,  v  1. 

The  instructions  of  this  institution  are  given  chiefly  in  small  claas-rooras,  by  recita^ 
tions  or  fiimUiar  lectures,  illustrated  by  all  tbe  apparatus  at  the  command  ot  the 
various  teachers,  A  public  course  of  lectures  is  given  every  winter  on  topics  ot 
popular  interest.  On  Sunday  evenings  during  a  portion  of  the  year  lectures  are 
Siven  by  resident  clergymen  of  different  denominations,  and  by  members  ot  the  the- 
ological and  other  college  faoulties.  ^    .,      ^,-     .^        ■         u 

TaitUm  cftaroes.— The  tuition  charge  is  $150  per  year.  Besides  this  there  is  a  charge 
of  35  annually  for  tbe  use  of  the  academical  reading-room  and  gymnasium,  t  resbmen 
pay  $5  for  chemicals ;  and  the  special  students  in  the  chemical  iaboratflry  are  likewise 
charged  $25  per  term  for  the  materials  they  use— besides  breakage.  Ihe  graduation 
fee  is  810.  .     ,  , 

Taoationa  correspond  with  those  of  the  academical  department. 

THE  STEVENS  IHSTITDTE  OF   TECHNOLOGY,  HOBOKEN,  NEW  JERSEY. 

OMeers  of  iKsiracti(m.—HeDi:y  Morton,  Ph.  D.,  President;  Alired  H.  Mayer,  Ph.  D., 
Professor  of  Physics;  Kobert  H.  Thurston,  C.E.,  Professor  of  Mechanical  Engiueenug ; 
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Lieutenant-Colonel  H.  A,  Hasoall,  Professor  of  Mathematica:  C.  W.  MaoCord,  A.  M., 
Professor  of  Mechanical  Drawing;  Albert  R.  Leeds,  A.  M^  Profeasot  of  Chemistry; 
Charles  F,  Kcoeh,  A.  M.,ProfeBBor  of  Languages;  Eev.  Edward  Wall,  A.  M.,  Professor 
of  BeUes-Lettres. 

Sumiiuiry  of  studenU. — First  claas,  16 ;  second  class,  3 ;  third  olaas,  3 ;  total,  91. 

Fvandation.~-Tliia  institution  was  fonuded  in  accordance  with  the  will  of  Mr.  Edwin 
A.  Stevens,  of  Hoboken,  who  beciueathed  for  the  purpose  a  large  hlook  of  tandiu  that 
city,  and  a  sum  amounting,  at  the  discretion  of  the  trustees,  to  $650,000. 

Plan  and  6ui(dtir3S.-'The  Stevens  Institute  is  especially  a  school  of  meohanical  engi- 
neering; bnt  the  fact  that  chemistry,  metallurgy,  and  minerilogy,  as  well  as  the  whole 
science  of  machineiy,  so  important  to  mtQiDg  engineers  of  the  present  day,  are  taught 
here,  and  the  magnificent  completenesa  of  the  buildings  and  apparatus  of  instmction, 
justifjr  roe  iu  iucludiDg  it  in  the  present  chapter.  My  principal  oliject  is  to  present  a 
description  of  the  building,  which  will  be  highly  interesting  and  useful  to  those  who 
have  to  deal  with  the  arrangement  of  such  institutions.  The  following  description 
and  plates  are  extracted  from  the  New  Torli  Enginering  and  Mining  Journal  of  April 
16, 1872,  and  have  been  inserted  at  this  place  since  this  report  was  transmitted  to 
Congress, 

The  building  is  situated  in  the  pleaaantest  portion  of  the  city,  its  windows  command- 
ing a  beautiful  view  of  the  surrounding  country,  as  well  aa  of  our  harbor  and  bay,  and 
the  edifice  itself  presenting  a  line  appearance  when  viewed  from  the  deck  of  the  ferry- 
boat as  we  cross  the  river  tij  visit  it,    (Plate  I.) 

The  bnUding  ia  vury  substantially  built  of  blue  trap-rock,  with  brown-stono  trim- 
mings, from  designs  by  Upjohn.  It  extends  from  street  to  street,  and  has  two  wings 
In  the  rear.    It  is  three  stories  in  height,  and  has  a  dry  and  roomy  basement.    (Plate 

In  the  basement  is  a  work-shop,  occupying  the  whole  of  the  right-hand  wing,  and 
containing  tools  for  working  in  both  wood  and  metal,  together  with  the  steam  engine 
which  is  to  drive  them. 

Here,  also,  are  gas-holders  for  oxygen  and  hydrogen,  andfrom  them  pipes  are  led  to 
the  several  lecture-rooms,  where  the  lecturers  may  have  occasion  to  use  the  limy-light 
or  the  oxyhjdrogen  blow-pipe. 

At  the  opposite  end  of  the  basement  are  the  boilers  for  heating  the  building,  and  for 
supplying  steam  to  the  engines,  and  atthisendarethe  furnaces  for  metallurgical  work, 
and  under  the  wing  are  the  aasay-room  and  the  rpoms  of  the  janitor. 

On  the  first  floor,  (Plate  IV,)  we  find  at  the  right  a  splendidly  lighted,  high  and  airy 
hall,  fitted  up  aa  a  physical  laboratory,  and  stocked  with  numerous  ingenious  and  del- 
icate forms  of  apparatus,  such  as  weremade  use  of  by  Faraday  in  his  aplendid  researches 
in  electricity,  by  Kegnault,  and  by  Tyndal,  and  by  Melloniintheirinveatlgations  of  the 
nature  and  laws  of  heat,  and  by  other  physicists  in  other  almost  equally  classical 
labors. 

-.^In  the  large  room  at  the  rear  of  the  main  building,  which  is  the  public  lecture-hall 
<H.<4e  .Institute,  we  find  seats  for  six  hundred  persons.  The  stage  is  fitted  with  all 
liefided  appurtenances.  A  trap-door  being  raised,  pipes  are  discovered  bringing  water 
and  gas  irom  the  street-mains,  oxygen  and  hydrogen  from  the  tanks  in  the  basement, 
and  steam  from  the  main  boilers.  Heavy  copper  wires  connect  with  the  large  electric 
battery,  and  these,  aa  well  ae  the  oxygen  and  hydrogen  pipes,  are  also  led  under  the 
floor  to  the  diflcrent  points  in  the  room,  (marked  O  H  in  the  plate,)  where  they  may 
be  required  for  the  magic  lantern,  or  for  other  parposes. 

The  large  room  at  the  esrtreme  left,  No.  3,  in  the  main  building,  is  the  library  and 
model-room.  It  ia  of  the  same  size  as  thephysieal  laboratory,  and  is  also  a  beautifully- 
proportioned  and  well-l\ghted  room.  Here  are  kept  the  hooks  which  form  the  germ 
of  what  is  intended  to  be  a  tine  technical  library,  and  ^e  models  and  appa- 
ratus which  are  not  needed  in  the  lecture-rooms  in  illustration  of  the  regular  courses 
of  instruction.  This  is  also  the  reading-room,  and  the  tables  are  furnished  with  a 
well-selected  list  of  periodicals,  soma  of  which  are  contributed  by  the  publishers. 

The  room  in  the  wing  at  the  left  is  the  chemical  laboratory,  which,  although  not 
lofty,  is  well  ventilated,  and  well  fitted  up  with  the  best  of  modem  apparatus.  The 
balance-room  is  inomcdiately  adjacent,  and  contaius  some  fiine  apparatus. 

The  second  floor  (Plate  V)  is  occupied  by  the  several  lecture-rooms.  At  the  right  is 
the  lecture-rooiji  used  by  the  president  when  jt  becomes  necessary  for  him  to  take  part 
in  instructing  advanced  classes,  and  at  other  times  in  special  researches. 

The  little  room  off  the  stair-landing  ia  also  nsed  by  the  president,  as  a  work-room. 

The  lecture-Toom  of  the  professor  of  physics  is  next  to  the  preceding— a  pleasant, 
well-arranged  room,fitted  up  with  every  imaginable  convenience,  including  all  that 
were  noticed  in  the  larger  lecture-hall,  and  also  a  pneumatic  trough,  and  a  set  of  Bun- 
sen  jur-pnmps. 

Immediately  over  the  main  entrance  is  a  room  containing  the  principal  part  of  the 
optical  collecUou  of  the  Institute,  which  is  said  to  be  the  finest  in  the  world,  and  con- 


„Google 


■»^1     ,-■,- 


u. 


inil  HU 


■  L-J- 


&  B'  c5 


ffl 


X.„4 


„Google 


„Google 


licbfins  institute  of  ^ccl^nologg. 

I 


Ku.    ..  Analylloal   Ubo.alo.y. 

!.  Balance   Room. 

3.  Library  and   Museum. 

4.  President's  Office. 

5.  Receplion   Room. 
G,  Ucture   Hali. 

7.  Apparatus  Room,  altacl.ed  ta  Lecture  Hall. 

B.  Store-Room,  altached  lo  Physical  Laboratory 

9.  Physical   Laboratory. 
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tains  some  esc«ediDg!y  interestiiiE  pieces  of  apparataa.  One  of  the  largest  instrnmenta 
was  made  forM.  Arago,  the  celebrated  t^renoh  philosopher.  .  ,  ,  ^   .      ^^ 

Oil  each  side  of  thlB  room  is  a  pleasant  apartment ;  the  one  at  the  right  hemg  the 
study  of  the  professor  of  physics,  and  that  at  the  left  the  study  of  the  proteaaor  of 
mechanical  engineering,  ,  .     ,     ,     .  j.  ^i.  r  _i 

The  largo  roomnext  the  room  jnst  mentioned  is  the  leotnre-room  of  the  professor  of 
mechanical  engineering.  This  room  ie  probably  thirty-five  feet  aqnare,  smteen  feet  to 
the  coilmg,   and  weU  lighted,  and  thoroughly  provided  with  nieana  ot  heating  and 

A  large  model-case  nearly  covers  the  farther  side  of  the  room,  and  contains  a  fine 
collection  of  apparatus  acquired  partly  hy  purchase  and  partly  hy  contribution  from 
friends  of  the  school  and  of  the  enterprise.  Among  the  latter  we  are  pleased  bo  find 
manv  of  our  best-known  and  most  enterprising  as  well  as  liberal  maiiuiacturers.  Ihe 
purchased  apparatus  is  from  the  German  makers  of  roodela  at  Darmstadt  and  if  rant- 
iort  and  the  French  makers  at  Paris.  The  Germans  seem  to  make  them  moat  substan- 
tially, and  the  Trench  by  far  the  moat  elegantly,  and  as  a  natural  oonaeqnence  the  lat- 
■  ter  are  the  most  expensive.  Some  few  pieces  are  feom  London,  and  others  are  Ameri- 
can, while  still  others  were  made  at  the  Institute. 

Among  the  moat  noticeable  are  the  German  models  of  gearing,  several  1  renob  sec- 
tional models  of  ateam-engines,  one  of  them  being  on  quite  a  large  scale,  well  propor- 
tioned and  very  neatlv  made ;  a  set  of  apparatus  of  difierent  kinds  lor  measuring  the 
velocity  of  flow  of  water,  dynamometers,  cranes,  and  windlasses,  pumps,  water-wheels, 
turbines,  and  steam-engines  of  various  kinds. 

The  most  beaatif\il  model  in  the  collection  is  a  copy  of  the  English  oscillating  en- 
cine  with  feathering  paddles  as  made  by  Penn  &  Co.  We  hope  that  some  one  will 
have  enough  of  enterprise  and  public  spirit  to  make  the  Institute  the  possessor  of  an 
equally  perfect  model  of  the  American  steamUoat-engine. 

We  find  in  this  collection  models  of  the  engine  described  by  Hero  of  Alesandna  oyer 
two  thousand  years  ago,  a  modern  copy  of  the  old  devices  of  DeCans  and  bavery,  mod- 
els of  the  engines  of  Neweomon  and  of  Watt,  and  a  little  horizonSal  stationary  engine 
of  li-ineh  eyimder  and  ii  inches  stroke,  with  a  drop  cut-off  which  is  adjusted  by  a 
little  ay-bail  regulator.  It  is  supplied  with  steam  by  a  copper  boiler  fed  by  a  separate 
steam-pump.  U  was  made,  we  understand,  by  the  head  of  tills  department  when  him- 
self a  boy  at  sohool.  . ,      .  i        .j.      j 

it  one  end  are  boiler-models,  and,  at  the  other,  roof  and  bridge  trnsaea,  and  scattered 
through  the  sase  are  many  pieces  that  wonld  be  nnuBually  interesting  if  they  wore 
not  "snrronnded  by  60  many  others  of  still  greater  interest.  A  model  oi  the  Fontaine 
turbine  by  Salleron,  of  Paris,  is  the  moat  perfect  specimen  of  model-making  ijiagiua- 
ble,  and  hardly  less  beantifully  made  is  the  small  Giffard  injector,  cut  open  toeshibit  its 
internal  conatniction.  This  was  made  and  contributed  by  Sellers  &  Co.,  of  Philadel- 
phia. Blake  &  Brothers,  of  New  Haven,  contributed  apowerfal  little  stone-crusher,  that 
will  crumble  between  its  jaws  any  mineral  that  can  be  uiserted  there.  The  profesaor 
of  chemistry  often  finds  this  a  convenient  substitute  for  the  mortar.  WiUiani  D.  An- 
drews &  Brother,  of  New  York,  have  given  a  neat  little  centrifugal  pum^ ;  A.  K.  Elder,  a 
model  of  his  steam-engine;  D.  P,  Davis  and  the  Recording  Steam-Gnnge  Company 
each  have  presented  &  finely  finished  specimen  of  the  iwording  st*am-gauge,  A.  Ij. 
Ilolley  furnished  model  rolls  and  specimen  tuyeres  as  nsed  in  the  Bessemer-steel  man- 
ufacture, and  other  manufacturers  have  exhibited  equally  active  and  belplul  sympathy 
in  this  importantenterprisebypresentiug  other  models  and  samples,  and  have  already 
placed  m  this  department  a  viJuable  set  of  drawings  which  occupy  a  good  proportion 
of  tlie  space  allowed  in  the  set  of  drawers,  which  extend  along  the  side  ot  the  room 
opposite  the  model-case.  ■,-,     .         -         . 

Mr.  George  B.  Whiting,  chief  draughtsman  of  the  Bureau  of  Steam  Engineering  of 
the  Navy  Department,  has  placed  hero  a  large  proportion  of  his  own  private  collection 
•  of  drawings,  embracing  some  extremely  valuable  complete  sets  of  drawings  of  steam- 
maehinery.  .  ■>..  i  ■   ^     .      .      i 

At  the  end  of  the  room,  at  the  right  of  the  entrance,  is  a  case  which  is  beginning  to 
fill  up  with  samples  of  uaefnl  ores,  minerals,  and  metals.  A  set  of  specimens  from  the 
Pennsylvania  Steel  Company  illustrate  the  Bessemer-steel  manufacture  by  exhibiting 
samples  of  the  steel  rail  and  of  all  the  mateiial,  ores,  irons,  spiegeleisen,  ganistor,  &c., 
&c.,  I  bat  are  used  in  its  manufacture.  .  ,     .v 

The  Chrome-Steel  Company  contributed  samples  of  their  remarkable  metal ;  the 
Periibroke  iroua  and  the  iron  of  Oatasauqua  and  elsewhere  are  shown,  with  the  ores 
from  which  they  are  made,  ,        ..     ,.  ■  , 

The  Manhattan  Oil  Company,  of  New  York,  present  samples  of  aU  commercial, 
animal,  and  ven^table  oils:  and  the  Dover  Company,  of  mineral  oils. 

Professor  Thurston  is  gradually  collecting  a  Tory  iutcresting  set  of  engineering 

lu  the  library  and  museum  on  the  first  floor 
direct-actiug  engine  and  tubular  boiler,  and  the 
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Stev^ens  on  the  Hudaon  Eiyer  in  1804,  the  little  steamer  attaining  a apeed  of  eight  miles 
an  hoar  at  times.  Witli  these  are  the  tmn  acreti)»  nsed  hy  that  great  engineer  in  1805. 
In  the  lectnre-room  we  find  the  patent  issued  from  the  English  patent-o£Boe  for  this 
tubalar  boiler  in  1805,  to  John  Cox  Stevens,  the  oldest  son  of  its  inventor ;  aud  in  the 
fflodel-caae  is  a  model  of  the  sanie  boiler,  wliich  exhibits  a  strong  resemblance  to  some 
of  the  safety  tubular  boilers  of  the  present  day,  and  was  evidently  quite  as  efficient* 
Here  is  to  be  seen  a  drawing  of  the  engine  of  Fulton's  first  boat,  the  Clerniirat,  drawn 
by  Fulton's  own  hand,  an  autograph  letter  from  Robert  Pulton  to  Mr.  Stevens,  an 
autograph  letter  from  Robert  Stephenson,  the  dietioguished  eon  of  the  even  more  dis- 
tinguished George  Stephenson,  which  contains  the  assaranee  that  thm,  1835,  tlie  tend- 
ency in  Great  Britain  was  toward  heavier  rails  and  more  powerful  locomotives,  and 
that  the  latest  of  his  own  design  weighed  nme  tons,  and  could  draw  one  hundred  tons 
at  the  rate  of  sixteen  or  eighteen  miles  an  hour  on  a  level.  A  sketch  accompanies  tlie 
description. 

There  are  other  things  of  interest  to  be  seen  here,  but  space  will  not  allow  of  further 
description  of  this,  to  us,  moat  interesting  of  the  many  interesting  departments  of 
the  Stevens  Institute  of  Technology. 

We  would  like,  had  we  space,  to  describe  the  collections  of  physical  apparatus,  the 
apartments,  with  their  apparatus  and  fittings,  belonging  to  the  department  of  chemis- 
try, to  which  is  devoted  all  available  space  in  the  whole  west  wing,  thepleasant 
drawing-rooms  and  recitation-rooms  and  the  work-shops  of  Hawkins  and  Wales,  the 
iustmment-makers  to  the  Institute. 

Instruction,  during  the  first  two  years  of  the  course,  which  is  fonr  years  in  length, 
is  similar  to  that  pursued  in  other  colleges,  except  that  the  olaBsics  are  not  taught,  all 
the  available  time  being  spent  upon  raathematies,  English  and  foreign  languages  and 
literature,  and  the  usual  courses  in  science,  and  this  constitutes  a  course  preparatory 
to  entering  upon  the  technical  and  professional  work  of  the  last  two  years. 

During  the  last  two  years  the  student  enters  the  laboratories  and  work-rooms  and 
pursues  his  professional  studies  with  the  intention  of  securing  a  praoticaj  and  imme- 
diately useful  knowledge  of  the  several  branches.  In  the  physical  laboratory  he 
makes  for  himself  aud  with  his  own  bauds,  the  esperiments  that  the  student  usually 
in  our  college  courses  merely  witnesses  from  his  seat  at  a  distance  from  the  lecture- 
tahle,  and  when  he  has  acquired  some  familiarity  with  the  adjustments  and  uses  of  the 
apparatus,  he  enters  upon  a  final  course  of  independent  research,  the  results  of  which, 
when  new  aud  valuable,  are  at  once  published. 

In  mechanical  engineering,  the  course  commences  with  the  study  of  the  nature  of 
materials  nsed  by  the  engineer,  the  methods  adopted  in  obtaining  them  aud  preparing 
them  for  the  market  and  for  use,  and  the  best  methods  of  preserving  them  from  decay. 
The  course  is  iUustrated  by  specimens  which,  Ihiinks  to  the  great  interest  taken  in  the 
school  by  all  who  have  visited  it,  are  continually  coming  in. 

The  course  continues  with  the  investigation  of  the  facts  and  laws  governing  the 
strength  of  materials,  hy  means  of  the  apparatus  of  the  Institute.  In  investigating 
tensile  strengths^  the  useof  the  excellent  and  powerful  teeting-machine  of  the  Camden 
and  Amboy  repair-shops  is  generously  allowed  by  Mr.  Francis  B.  Stevens. 

Instruction  in  the  use  of  tools  and  in  designing  machinery  follows,  partly  in  this 
course  and  partly  in  that  of  the  profewor  of  drawing,  which  is  really  almost  as  much  a 
deiMirtment  of  engineering  as  that  which  is  so  called.  The  course  closes  with  the 
study  from  text-book  and  lecture  of  the  principal  prime  movers. 

The  departments  of  engineering  and  drawing  work  together  from  beginning  to  end, 
and  the  time  given  them  is  in  the  aggregate  fully  commensurate  with  their  importance 
as  leading  departments. 

Occasionally,  in  response  to  the  many  invitations  received,  the  students  are  given 
opportunity  to  do  useful  work  outside  the  regular  course,  and  to  visit  manufacturing 
establishments  and  places  of  interest. 

During  the  past  year  students  of  the  Institute  attended  the  competitive  trial  of  ■ 
steam-boilers  at  the  fiiir  of  the  American  Institute,  keeping  the  logs  with  commenda- 
ble accuracy,  and  exhibiting  a  professional  interest  in  tho  work.  They  have  engaged 
in  at  least  one  test  of  the  performance  of  a  newly-designed  steam-engine,  have  visited, 
among  other  places  of  interest,  the  Allen  Engine- Works,  the  Chrome-Steel  Works,  the 
caissons  of  the  East  River  bridge,  the  machine-department  of  the  Brooklyn  navy-yard, 
and  the  iron-clad  Dictator, 

■  The  cost  of  tuition  is  fixed  at  a  minimum  figure,  and,  in  special  cases,  is  remitted 
entirely  if  the  student,  proving  pecuniarily  deficient,  exhibits  nnusual  attention  to 
duties.  The  number  admitted  is,  however,  limited,  and  when  the  number  of  appli- 
cants capable  of  passing  the  preliminary  examination  exceeds  this  limit,  the  reqmsite 
number  is  obtained  by  selecting  the  most  worthy. 

Students  who,  after  studying  two  years,  exhibit   special  fondness  for  science,  are 
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allowed  to  devote  tbemselves  to  science  dnrine  the  remainder  of  tbe  conree,  and  are 
i;iven,  at  graduation,  the  degree  of  doctor  of  philosophy,  hut  the  students  are  TiBoally 
expected  to  take  the  course  in  engineering  and  to  graduate  as  mechanical  eogineers, 
and  etudents  who  have  a  speeial  fondness  for  that  branch  are  the  class  most  desired. 

Lectures  on  scientific   suhjeets   are   delivered  during  the  winter  and  spring  in  the 
great  hall  of  the  Institute,  jj_. 


■jjj^.-  ■,,    ■,..- n.— Hev.  ■William  C.  Cattell,  D.  D.,  President  and  Professor  of 

Jleutal  and  Moral  Philosophy;  Traill  Green,  M,  D.,  LL.D.,  Adamson  Professor  of  Gene- 
ral and  Apphed  Chemistry ;  James  Henry  Coffin,  LL.D.,  Professor  of  Mathematics  aod 
Astronomy;  Eev.  John  Leaman,  A.M.,  M,  D,,  Professor  of  Human  Physiol^  and 
Anatomy ;  Eev.  Lyman  Coleman,  D.  D.,  Professor  of  Latin  and  of  Biblical  and  Physi- 
cal Geography ;  Eev.  Thomas  C.  Porter,  D.  D.,  Professor  of  Botany  and  Zoology ;  Au- 
jiustos  A.  Bloomberch,  A.  M.,  Professor  of  Modern  Languages ;  Henry  Francis  Walhnc, 
C.  E.,  Professor  of  Civil  and  Topographical  Engineering :  Fredericli  Prime,  jr.,  A.  M., 
Professor  of  Metallurgy  and  Mineralogy ;  E,  Hubbard  Barlow,  A.  M^  Professor  of  Rhet- 
oric, Elocution,  and  of  Physical  Culture;  Eoaaiter  W.  Eaymood,  Ph.  D.,  Leoturet  on 
Mining  Geology;  Selden  Jennings  Coffin,  A.  M.,  Adjubot  Professor  of  Mathematics; 
James  W.  Moore,  A.  M.,  M.  D.,  At^unct  Professor  of  Mechanics  and  Esperimental  Phi- 
losophy ;  Edwuril  S.  Moffat,  A.  M.,  M.  E,,  Lecturer  in  the  Department  of  Mining ;  Jua- 
tus  M.  Silliman,  M.  E.,  Adjunct  Professor  of  Mining  Engineering  and  Graphics ;  Theo- 
dore F.  Tlllinghast,  C.E.,  Adjunct  Professor  of  Civil  Engineering;  Charlw  Molntire, 

A.  M,,-  Assistant  in  Chemistry ;  John  B.  Grier,  A.  M.,  Tutor  in  Modern  Langnages ; 
Joseph  Johnston  Hardy,  A,  B.,  Tutor  in  Mathematics;  Alexander  Hamilton  Sfierretd, 

B,  S.,  Assistant  in  Chemistry. 

This  list  does  not  in  elude  those  members  of  the  college  faculty  of  instruction  who  are 
eselusively  occupied  with  the  olasaiciJ.  and  literary  courses. 

Biatory  and  »(on.— This  department  was  added  to  the  classical  course  of  the  college, 
1866,  to  carry  into  effect  the  conditions  of  a  donation  from  Mr.  A.  Pardee,  of  Hazleton, 
Pennsylvania.  In  July,  18G7,  in  response  to  the  growing  wants  of  the  department,  the 
original  donation  was  increased  to  $200,000,  on  condition  that  other  frieuds  of  the  col- 
lege ^onld  add  the  same  sum  to  its  general  endowment.  The  donations  for  that  pur- 
pose (completing  more  than  half  a  million  of  dollars  lately  added  to  the  college  funds) 
having  been  completed  in  1868,  Mr.  Pardee  made  an  additional  donation  of  $200,000  for 
the  erection  of  a  building  desigued  for  the  departmentsof  engineering,  metallur^,  and 
chemistry.  This  buildiog  is  now  in  coarse  of  erection,  and  will  he  finished  in  1973. 
Meanwhile  the  technical  studies  of  the  department  are  carried  on  in  the  other  bnild- 
iiigs  of  the  college,  the  lalioratories  of  Jenlis  Hall  and  West  College  offering  special 
facilities  for  applied  chemistry  and  the  metallurgical  processes. 

The  situation  of  Lafayette  College  in  the  great  manufacturing  and  mining  region  of 
the  Middle  States  offers  peculiar  advantages  for  juombining  theoreHoal  studies  with 
actual  practice.  Every  process  used  in  the  mining  and  working  of  the  various  ores  of 
iron,  and  in  the  mannl'aoture  of  Iron  into  the  thousand  forms  in  which  it  is  used,  is 
going  on  almost  within  sight.  Hear  by  are  the  coal  mines  which  supply  the  markets 
of  Philadelphia  and  New  York.  Mineral  wtalth  abounds  on  all  sides.  The  expert  is 
continnally  called  on  to  examine  new  tracts  of  land,  to  analyze  new  ores^  and  to  devise 
new  ways  of  working  i^nd  handling  them.  Here  every  resource  of  engineering  is  dis- 
played in  the  works  connected  with  tbe  preparation  and  transport  of  lumber,  and  the 
carrying  of  railroads  and  canals  tbrongh  the  moniitains  and  over  the  rivers.  Those 
who  wish  to  prepare  themselves  to  be  working  engineers  in  any  of  these  departments, 
come  from  all  parts  of  the  oountiy  to  observe  and  study  these  works,  and  it  is  most 
desirable  that  adequate  means  should  be  provided  lor  the  prosecution  of  scientific 
studies  in  the  midst  of  them. 

In  addition,  therefore,  to  the  classical  and  the  general  scientific  courses,  which  are 
designed  to  lay  a  subatantial  basis  of  knowledge  and  scholarly  culture,  courses  of  four 
years  each  have  been  arranged  for  studies  essentially  practical  and  technical,  viz : 

I.  Engineering,  dvil  ant'  nwc*a«icii(.— This  course  is  designed  to  give  professional  prep- 
aration for  the  location,  constrnction,  and  superintendence  of  railways,  canals,  and 
oi  her  public  works ;  chemical  works  and  pneumatic  works ;  tbe  design  and  construc- 
tion of  bridges;  the  trigonometricEd  and  topographical  survey  of  States,  counties,  &o., 
the  survey  of  rivers,  lakes,  harbors,  &o.,  and  the  direction  ot  their  improvement ;  the 
desig'n,  constrnction,  and  use  of  steam-engines  and  other  motors,  and  of  machines  in 
general ;  and  tbe  constrnction  of  geometrical,  topographical,  and  machine  drawings. 

IL  Mining  engineering  and  metaflurgij. — This  course  offers  the  means  of  special  prepa- 
ration for  exploring  undeveloped  mineral  resources,  and  for  taking  charge  of  mining  or 
raetallunjical  works.  It  includes  instruction  in  engineering  as  connected  with  the  sur- 
vey, esploitatlon,  and  construction  of  mines,  with  the  construction  and  adjustment  of 
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fnmacea  and  machines,  aod  with  machine  drawings ;  also,  instraetion  in  ehomistry  and 
assajiM;.  as  appbed  to  the  manipniation  of  minerals.  u-uionynna 

m.  &u^iistrff.-Thm  conree  iaelndes  testboot  s'tody,  leotnres,  and  laboratory  prac- 
tice, every  iacihty  for  which  is  found  in  the  laboratoriua  of  Jenks  Chemical  Hall  Par- 
ticular atteDtiOQ  18  given  to  the  chemistry  of  agriculture,  medicine,  metallurgy,  aud 
the  maiiu&ctimng  proccBses.  Proviaion  is  made  for  students  who  may  wish  ^  make 
onginal  researches,  or  to  fit  themselves  to  tate  charge  of  mines  or  manufactories  or  to 
explore  and  work  up  the  mineral  resources  of  onr  own  and  other  countries 
^^^^IftF'^T^^^  and  ol^hers  baving  suitable  preparation,  may  pnrsue  the  special 
studies  of  these  departmentemapost-gradoate  course,  nnder  the  direction  and  instruc- 
i  w  *  professors,  and  have  tfie  nse  of  the  laboratories,  apparatus,  coUections,  Uhra- 
nw,  &c.,  while  prosecuting  researches  in  any  department.  ""  '  »,"■«- 

Students  whoTiave  completed  the  studies  in  the  full  course  of  four  years,  and  have 
passed  satisfactory  examinations  upon  the  same,  receive  the  degree  usually  eiven  to 
graduates  m  these  departments.  Those  who  have  gone  over  a  part  of  tlie  conrse  or 
to  that  Iff^T*"*  ^^^"^^  studios  to  the  satisf^tion  of  the  fecnlty,  receive  a  certificate 
^  l-his  department  is  still  yonng,  (though  Lafayette  is  one  of  the  old,  established  Amer- 
ican colleges^)  but  Its  fine  endowment,  judicious  plan,  and  escellent  location,  will 
rapidly  give  it  a  high  position  among  the  schools  of  mining  and  metallurgy. 

LEHIGH  UNIVEHSITT,  BETHLEHEM,  PENNSYLVANIA. 
0^8  0/ i«s(n.c(«m.--Henrj  Coppee.  LL.D.,  President  and  Professor  of  History  and 
Enghsh  Literature;  Hiero  B.  Hen',  esq.,  Professor  of  Mathematics  and  Astronomy ; 
n  ^  ii^"''''  H''?,'°'.F-  ^-A-l  I^pfessor  of  Physios  and  Mechanics;  Charles  McMillan 
;  n!;  ^[!r"'n  ^  ?'"-^  ^^  Mechanical  Engineering ;  WOliam  H.  Chandler,  Professo^ 
of  Chewisky ;  Benjamin  W.  Fraj^ier,  A.  M.  Professor  of  Mining  and  Metalluiy  j  Ebh- 
ard  P.  Eothwell,  C.  E  Demonstrator  of  Joining  and  Metaling ;  Waldrou  SEn^leigh, 
A.  C.  Instructor  and  Assistant  in  Chemistry ;  William  A.  LamKr'ton,  A.  M.,'  Ins&ucCo^ 
in  Latin  Mid  Greek ;  Frank  Laurent  Clerc,  C.  E.,  Instructor  in  Mathematics  S.  Einiter 
es-^,  Instouotor  in  French  and  German ;  Spencer  V.  Eico,  C.  E.,  Instructor  in  GrapEic^ 
anu  rleid-work.  ^ 

„„f^''-?T?°tl,°^K-''K  y«»Ji865  tlie  Hon.  Asa  Packer,  of  Mauch  Chunk,  announced, 
iinsohcited.  to  the  bishop  of  the  diocese,  the  Eight  Reverend  WiUiam  B.  Stevens  D  D 
LL.3:>.  his  intention  to  appropriate  the  sum  of^SOO.OOO,  and  an  eligible  spot  in  South 
Bethlehem,  containing  fifty-sis  aores,  (since  enlarged  by  the  donation  of  seven  aeres  bv 
Chailes  Brodhead,  esq.,)  for  the  purpose  of  fouudffig  an  educational  institution  in  the 
beautiful  valley  of  the  Lehigh,  which  shoidd  boar  t^e  name  of  the  Lehigh  University! 
The  bishop  was  appointed  president  of  the  board  of  trustees.  * 

The  purrmse  of  the  founder  in  making  this  munificent  endowment  was  to  provide 
the  means  for  imparting  to  young  men  oF  the  valley,  of  the  State,  and  of  the  counlry. 
a  complete  profcssiona,!  education,  which  should  not  only  supply  their  general  wan£ 
bnt  also  fit  them  to  take  an  immediate  and  active  part  in  the  practical  and  profession^ 
duties  of  the  time.  The  system  determined  upon  proposes  to  discai'd  only  what  has 
been  prov^  to  be  useless  m  the  former  systems,  and  to  introduce  those  important 
branches  which  have  been  heretofore  more  or  less  neglected  in  what  purport*  to  be  a 
liberal  education,  and  especially  those  industrial  pursuits  which  tend  to  develop  the 
resources  of  the  country— purau its,  the  paramount  claims  and  inter-relations  of  which 
natural  science  is  daily  displaying,  such  as  engineering,  civil,  mechanical,  and  mininij: 
Chemistry,  metallni^y,  architecture  and  oonslruction. 

Courses  of  study  aio  devoted  by  all  regular  students  to  the  study  of  those  elementary 
branches  in  which  every  young  man  should  be  iustructed,  for  whatever  profession  or 
business  m  life  he  may  be  intended,  viz,  mathematics,  languages,  elementary  physics 
chemistry,  drawing,  history,  rhetoric,  logic,  declamation,  and  composition. 

At  the  end  of  two  years,  having  acquired  this  nccessaiy  knowledge,  the  student, 
foUowing  the  bent  of  his  own  mind,  and  aided  by  his  parents  and  pFolessors.  will  be 
ready  to  select  some  special  professional  course,  to  which  all  his  studies  and  efforts 
will  be  dw^ed.  To  enable  him  to  do  this  there  are  several  technical  schools,  which 
branch  off  from  the  end  of  the  common  course.  In  each,  the  term  of  study  is  two  ad- 
ditional years,  and  the  student,  at  his  graduation  in  any  one  of  them,  receives  a  special 
degree.  By  this  means  a  young  man  ia  relieved  from  the  overpowering  and  confusing 
Btnd^  of  those  branches  for  which  he  has  no  taste,  and  pursues  with  cTieerfulness  thi 
special  course  which  he  has  selected,  and  for  which  he  is  suited  by  inclination  and  v 


=  .  -  The  students  in  the  first  two  classes  are  caUed  Firet  aud  Seoond  Clasmen. 
Ihose  in  the  schools  are  called  Jimior  and  Senior  Schoolmen. 

Theschools  at  present  providedforare:  1.  Qeneralliteratare;  2.  Civil  engineering: 
3.  Mechanical  enpnecring;  4.  Mining  and  metallurey;  5.  Analytical  chemistry. 

In  the  studies  of  the  school  of  mlDing  and  metallurgy  are  included  mineralogy  and 
geology;  metallurgy,  with  the  modes  of  extracting  all  metals  from  ores;  themethoda 
of  mining  for  various  ores,  with  special  instructions  as  to  iron,  coal,  zinc,  lead  copper 
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gold,  and  silver.  The  aim  will  be  to  fit  the  stndont  for  immediate  service  in  the  rjipidly 
developiDff  mines  of  these  metals  in  many  parts  of  oar  eountry.  The  students  in  this 
school  win  be  taken  to  the  mines  for  ocular  instruction.  The  graduate  in  this  school 
will  receive  the  degree  of  E.  M.,  (engiueer  of  mines.) 

The  course,  after  the  first  two  years,  is  as  foUoiva:  J^Vir  Junior  SeftooZnten.  Mathemat- 
ica.— Differential  and  integral  calculus;  Mechanics. — Mathematical  theory  of  motion, 
scieDce  of  motion  in  general,  statics,  dynamics  and  eqnilibnnm  of  bodies,  inertia,  statics 
offlnids;  Moral  Philosophy  .—Whewell;  Physics. — Uptiosandaconsticn;  Chemistry. — 
Work  in  laboratory,  qnalitative  and  quantitative  analysis;  Mining.— Modes  of  occur- 
rence of  the  usuAil  minerals,  rules  for  research  of  mineral  deposits,  and  examination  of 
mining  properties,  boring  artesian  and  oil  wells,  miners'  tools,  blostinn;,  drilling,  and 
coal-cutting  machines,  tunneling  and  sinking  shafts,  timbering  and  walling  of  tunnels 
and  shafts,  tubing  of  shafts,  constroctioo  of  dams,  &o.,  methods  of  exploitation,  open- 
air  mining,  hydraolio  mining,  ore-mining  in  veins,  Xieaa,  and  irregular  deposits,  coal- 
raiuing,  salt-mining,  examples  ftom  different  mining  distncts,  nnder^rouud  transpor- 
tation, hoisting,  (engines,  ropes,  cages,  cars,  safety-oatches,  roau-engines,  &e.,)  visits 
to  neighboring  coal,  iron,  and  zinc  mines;  Geodesy,— Use  and  a<yastment  of  fleld-in- 
strumentB,  leveling,  triangnlatien,  topographical  surveying,  leveling  with  the  barome- 
ter, mine  surveying;  General  metallurgy. — ClassiflcaUon  of  metatlnrgical  processes, 
furnaces,  classification  and  modes  of  construction,  natural  and  artificial  refractory 
bnilding-materials,  manufacture  of  fire-bricks,  crucibles,  retorts,  &c.,  nature  of  combus- 
tion, andconditionsfavorabletoit,  draught,  natnral  and  artificial,  chimneys,  fans,  blow- 
ing-engines, &c.,  smoke-consuming  processes,  gas  fnmaces,  Siemens'  r^snerating-fnr- 
nacB,  caiorifie  power  of  fuels,  methods  of  oompnting  qnautity  and  intensit}^  of  beat,  ooal, 
lignite,  peat,  wood,  mannfaotnre  of  charcoal,  coke,  and  patent  fuel,  drying  peat  and 
wood ;  Metallurgy  of  iron. — Physical  and  pyiiwhemical  qualities  of  iron,  description  of 
iron-ores,  preparation  of  ores  for  blast-fnrnaoes,  methods  of  working,  influence  of  tem- 
perature and  pressure  of  blast,  form  of  furnace,  &e.,  chemical  reactions  in  the  blast-fur- 
nace, gases,  slags,  &c.,  hot-blast  stoves,  hoists,  charging-apparatus,  &c.,  casting  in  iron, 
preparation  of  anolds,  temelting  in  cupola  and  reverberatory  furnaces,  mannfiicture  of 
wrought  iron  ftom  pig-iron,  forgos,  puddling  and  reheating  furnaces,  hammers,  rolling- 
mills,  &c.,  manufacture  of  wrooglit  iron  directly  from  the  ore,  bloomeries,  &c,  manufac- 
ture of  steel  directly  from  the  ore,  manufacture  of  steel  from  cast  iron  in  forges  and 
puddling-fiimaces,  cementation,  casting  steel,  Besseraer's  process,  &c. ;  Mineralogy. — 
Crystallography,  eiereisos  in  drawing  crystals  and  determininjf  crystalline  forms  in 
models  and  minerals,  descriptive  mineralogy,  exercises  in  determining  minerals,  practical 
instruction  in  tbe  use  of  the  blow -pipe,  access  to  tlio  mineralogical  cabinet;  French  and 
German. — Thronghout  the  year;  Drawing.— Problems  in  descriptive  geometry,  crys- 
tals, plans  and  sections  of  mines  and  mining-machinery,  famaees,  bpparatns,  and 
machinery  of  smelting-works,  plans  of  trigonometrical  surveys,  contour  maps,  geologi- 
cal charts.  The  students  in  this  department  will  be  required  to  execute  plans  or  pro- 
jects for  the  establishment  and  ■working  of  mines  and  smelting-works,  under  given  con- 
ditions, with  drawings  and  written  memoirs. 

For  tenioT  saoolmea.  Applied  Mechanics.— El aaticity  and  strength  of  materials,  in- 
cluding ibrms  of  uniform  strength,  stability  of  slructures,  theory  of  the  arch,  elemen- 
tary machines,  practical  hydraulics,  theory  of  trussed  fiames,  general  theory  of 
machines;  Christian  Evidences. — Lectures;  French  and  German. — Thtougbout  the 
year;  Drawing. — Plans,  sections,  and  elevations  of  mines,  furnaces,  machinery,  &c.,  as 
in  the  junior  year;  Astronomy. — Loomis's  Manual,  observatory;  Mining.— Pumps  and 
pumping-maeiiinery,  nature  of  gases  fonnd  in  mines,  natural  and  artificial  ventilation, 
furnaces,  mechanic^  ventilators,  distribution  of  air  In  mines,  measurement  of  venti- 
lation and  work  done  by  ventilators,  lights,  safety-lamps,  preoantionary  measures, 
means  of  preventing  and  extingnishing  fires,  necbanioal  preparation  of  ores,  stamps, 
mills,  screens,  jigging-maohines,  peruussion-tablea,  &c.,  washing  and  dressing  of  coal, 
coal-lireakers,  &c. ;  Metallurgy. — Metallu^y  of  zinc,  pyrochemioal  properties  of  zinc, 
ores  of  zinc,  English,  Belgian,  and  Siiesiun  processes  of  extraction,  manufacture  of 
"Side,  properties  and  ores  of  tin,  preparation  of  ores,  German  and  Cornish  methods  of 
I'xtraetion,  properties  and  ores  of  copper,  reduction  of  oxidized  ores,  Swedish,  English, 
:md  mixed  methods  of  treatment  of  sulphnrons  ores,  methods  of  extraction  from  poor 
ores  by  the  wet  way,  properties  and  ores  of  lead,  American,  Carinthian,  English,  and 
Belgian  processes  of  extracting  lead  "  by  reaction,"  [iroceases  of  reduction  of  roasted  ores 
in  the  blast-furnaces,  processes  by  precipitation,  mixed  processes,  estroetion  of  silver 
from  lead,  Fattinson's  and  Parkes's  process,  German  and  English  cupellatiou,  properties 
and  ores  of  silver,  American  and  European  amalgamation,  amalgamating-pans,  smelt- 
ing with  lead,  methods  of  extraction  by  wet  way,  properties  and  ores  of  gold,  washing, 
.imaigamation,  smelting  with  lead,  extraction  by  the  wet  way,  separation  from  silver, 
metatlnrgv  of  platinum,  alumiunm,  mercury,  arsenic,  antimony,  bismuth,  nickel,  and 
cobalt;  Chemistry. — Quantitative  analysis,  volumetric  analysis  of  ores,  dry  assaying; 
Geology. — (Dana's  Manual,)  physical  geography,  lithology  witli  practical  exercises, 
ati-atigrophieal  and  dynamic  geology;  Plansfortheestablisliment  of  mining  and  smelt- 
ing wovks,  as  in  tlic  junior  year. 
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Fee$  and  (ocjjenseB.— Through  the  geoeroeity  of  the  founder,  and  hy  a  reaolntion  of 
the  trostees,  passed  in  July,  1871,  tuition  was  deelareil  to  be  free  in  all  branches  and 
classes.    The  following  are  the  espeDses  approximately  stated : 

Board,  (40  weeks,  at  about  $5) $200 

Books 20 

Washing ^ 

Total • '-^^ 

Books,  materials,  paper, pencils,  chemical  materials  used  in  the  analytical  laboratory, 
aud  instruments,  are  fnnnshed  by  the  student. 

SCHOOL  OF  MINING  AND  PEACTICAL  GEOLOGY  OF  HAEVAKD  UNIVERSITY, 
CAMBRIDGE,  MASSACHUSETTS. 

Oncers  of  innlrv-clUyn  .—Charles  W.  Eliot,  LL.D. ,  president ;  Josiah  D.  Whitney,  LL.D., 
dean!  and  professor  of  geology ;  Asa  Gray,  LL.D.,  professor  of  natural  history ;  Henry 
L.  Enstis,  A.M.,  professor  of  engineering;  Wolcott  Gibbs,  M.  D.,  professor  of  physios; 
Joseph  WinlocK,  A.  M,,  professor  of  astronomy ;  Josiah  P.  Cooke,  A,  M.,  professor  of 
chemistry;  Charles  F.  Hoffmann,  professor  of  topographical  engineering;  Eaphael 
Pnmpelly,  professor  of  mining ;  William  H.  Pettee,  A.  M.,  assistant  professor  of  mining; 
Nathaniel  S.  Sh^er,  S.  B.,  professor  of  paheontology. 

There  are  five  stadents  at  present. 

This  school  has  for  its  object  the  instruction  of  students  in  practical  geology,  the  art 
of  mining,  and  kindred  branches.  The  full  course  occupies  four  years,  and  on  those 
who  pass  through  itj  and  sustain  the  necessary  examinations,  the  degree  of  mining 
engineer  will  be  conferred. 

The  full  course,  prescribed  for  candidates  for  the  degree  of  mining  engineer,  occuiiies 
four  years,  the  first  three  of  which  are  identical,  as  regards  the  subjects  of  instruction 
and  the  order  thereof,  with  the  first  three  years  of  the  engineering  course  in  the  Law- 
rence Scientific  School,  The  subjects  of  instruction  daring  the  fourth  year  of  the  coarse 
are  as  follows :  economical  geology  and  the  phenomena  of  veins ;  mining-machinery  and 
the  exploitation  of  mines ;  general  and  practical  metallurgy ;  assaying;  workingup, 
plotting,  and  writing  onffnotes  of  summer  excursions. 

From  time  to  time  opportunities  will  be  offered  to  the  students,  by  excursions  with 
the  professors,  of  becoming  practically  acquainted  with  astronomical  and  geodetic 
wort,  as  also  with  the  meUuid  of  making  geological  surveys,  and  with  mining  and 
metallurgicttl  operations. 

The  terms  o£  admission  on  examination  are  the  same  as  those  of  the  engineering 
coarse  in  the  Lawrence  Scientific  School, 

Graduates  of  colleges  will  be  admitted  without  previous  examination,  and  those  who 
have  taken  the  mathematical  and  scientific  studies  of  the  elective  courses  iu  Harvard 
College,  or  their  equivalents  in  other  institutions,  should  be  able  to  enter  at  the  com- 
mencement of  the  second  year- 
Persons  properly  qualified,  and  able  to  pass  the  necessary  examination,  will  be  ad- 
mitted to  any  part  of  the  course,  at  the  beginniilg  of  any  half  year,  but  no  later  than 
the  beginning  of  the  second  half  of  the  third  year. 

Any  person,  however,  who  is  not  desirous  of  being  considered  as  a  candidate  for  a 
degree,  may  attend  any  special  brunch  taught  in  the  school,  or  any  course  of  lectures, 
at  his  own  pleasure,  on  paying  such  proportion  of  the  fees  for  instruction  as  may  be 
fixed  by  the  professor  to  whose  department  he  desires  to  be  attached. 

ThetnitiOB-feefor  the  academic  year  is  $150;  tor  half  or  any  smaller  fraction  of  a 
year,  |75 ;  for  any  fraction  of  a  year  greater  than  one-half,  the  fee  of  the  whole  year  is 
charged.  The  other  expenses  of  a  student  for  an  academic  year  may  be  estimated  as 
follows :  Room,  from  jaO  to  $100 ;  board  for  thirty-eight  weeks,  from  glsa  to  8304 ; 
books,  from  pO  to  $2:>;  fael  and  lights,  &om  $15  to  jf35  ;  washing,  from  $19  to  $38; 
total,  from  $236  to  (502. 

RENSSELAER  POLYTECHNIC  INSTITUTE,  TROY,"  NEW  YORK. 

Officers  of  inslrnction. — Hon,  James  Forsyth,  president ;  Charles  Drowne,  C.  E.,  A.  M., 
director,  and  professor  of  theoretical  and  practical  mechanics ;  James  Hall,  LL.D., 

"  1  have  included  this  institution  in  the  present  chaoter,  partly  on  account  of  its  age 
and  i)a8t  reputation  as  a  school  for  civil  engineers,  and  partly  because  I  find  in  its  last 
cataJoguethenamesof  seven  students  "  in  mining  engineering,"  and  the  statement  that 
metaUurgy  and  an  increased  amount  of  geology  are  to  iMi,  hereafter,  parts  of  the  regu- 
lar civil-engineering  course.  Bat  the  present  iist  of  instructors  shows  no  adequate  prep- 
aration for  the  fnlhllment  of  such  a  pledge.  Mining  and  metallnrgy  cannot  be  prop- 
erly taught  by  throwing  the  work  upon  professors  in  other  departments,  already  over- 
burdened with  their  own  specialties ;  and  the  Rensselaer  Institnte,  by  discontinuing 
its  only  professorship  in  mining  and  metaUurgy,  has  practically  (I  trust  only  tempo- 
rarily)  wtired  from  the  ranks  of  the  schools  of  those  pvofcssious.  The  faut  is  to  be 
much  regretted. 


MISCELLANEOUS.  4»d 

New  York  State  palieontologist,  professor  of  theoretical,  practical,  and  mininff  geology; 
Diiseom  Greene,  C.  B.,  pcofesBor  of  mathematics  and  aatronomy ;  S.  Edward  Warren, 
C.  E.,  Professor  of  doBcriptive  geometry  and  stereotomy ;  Henry  B.  Kason,  A.  M.,  Ph. 
D.,  professor  of  cliemiatry  and  natural  science;  Charles  McMillan,  C.  E.,  professor  of 
Geodesy,  road  engineering,  and  .topographical  drawing ;  K.  Halste*Ward,  A.  M.,  M.  D., 
professor  of  botany ;  J.  H.  C.  Lajoie  De  Marcelean,  A.  B.,  professor  of  French ;  Alex- 
ander G.  Johnson,  instmotor  in  tue  English  language  and  literatnre;  AtthnrW,  Bower, 
C.  E.,  instroctor  in  mathematics  and  mechanics ;  Edward  Nichols,  B.  S.,  assistant  in 
analytioai  chemistry. 
THE  UNIVERSITY  OF  PENNSYLTANIA,  PHILADELPHU,  PENNSYLVANIA. 


lu  tlie  scientific  department  of  this  institution  it  is  intended  to  provide  complete 
theoroticalandpraeticifcl  training  in  mining  and  metallurgy.    As  tl " 


cjf  the  new  building  of  the  ooliegiatii  and  soientidc  departments,  by  T.  W.  Richards, 
architect : 

Thobnildinghasafront  on  Locnst  street  (between  Thirty-fourth  and  Thirty-sixth  . 
streets)  of  254  feet,  by  1(K  feet  4  iuoUes  in  depth,  exelasive  of  towers,  bay  windows, 
battresses,  &c,,  with  an  additioualprojeetionof  the  center  21  feet  10  inches  Ireyondthe 

The  cellar  is  arranged  fi>r  the  storage  of  ooal,  and  an  apartment  in  connection,  out- 
side of  the  building,  is  provided  for  the  boilers  of  the  steam-heating  apparatus. 

The  basement  on  the  sides  and  rear  is  entirely  above  ground,  15  feet  high.  There  is 
.■iu  entrance  in  the  rear  for  students  to  the  assembly-room,  44  feet  by  50  feet,  and  en- 
tranoes  on  tlie  cast  and  west  ends  to  a  wide  corridor,  whicli  extends  the  whole  length 
of  the  building,  in  all  the  stories.  The  eastern  wing  contains  :  Laboratory,  30  by  45 
feet,  apparatus  and  sl«re-room,  24  by  29  feet,  metallurgical  laboratory,  30  by  50  feet,  a 
fire-proof  furnace-room,  24  by  34  feet,  balance-room,  14  by  17  feet,  as  well  as  smaller 
rooms  for  silver  and  gold  assaying.  The  western  wing  contains :  Laboratory,  30  by 
45  feet,  and  apparatus  and  diagi^am  room,  24  by  39  feet,  ibr  the  chemical-lecture  room 
on  first  floor,  one  lalwratory,  30  by  50  feet,  and  one,  24  by  34  feet,  for  the  physical  de- 
partment. Apartments  for  janitor  and  assistants  are  arran^d  oa  this  floor,  and  for 
machinery,  storage,  dnmb-waiters,  water-closets,  &o. 

Tiie  first  or  principal  floor  is  16  feet  high.  On  theeastem  side  of  the  main  entrance  is 
the  faculty-room  of  the  scientiflc  department,  13  by  22  feet,  professors'  laboratory,  19 
by  45  feet,  preparing  laboratory,  21  by  94  feet,  qualitative  laboratory,  30  by  45  feet, 
quantitative  laboratory,  30by60feet,laboratory  fororganicanalyBis,a4by  34feet,  two 
balanoe-rooms  and  two  assistants'  rooms.  On  the  western  side  is  the  reception  and 
secretary's  room,  13  IJy  22  feet,  traetees'  and  faculty  room,  19  by  37  feet,  provost's  reoi- 
tation-room,  24  by  33  feet,  and  private  room,  14  by  18  feet,  chemical-lecture  room,  30 
by  45  feet,  physical-lecture  room,  30  by  50  feet,  and  apparatus-room,  24  by  34  feet.  The 
library  in  center  of  rear,  4-1  by  50  fisot,  is  entered  from  a  ball  34 'by  40  feet.  This  part 
of  the  building  is  firo-pcoof. 

The  second  floor  is  L")  feet  6  inches  high.  Thechapel,  50by80ffeet,  occnpies  thefiont 
<jf  center  building;  and  is  28  feet  high.  The  ousteta  side  contains  lecture-rooms  for 
civil  engineering,  mining  and  metallurgy,  and  mineralogy,  and  alarge  museum  for  these 

n  side  and  center  of  rear  is  divided  into  sis  large  recitation-rooms,  witii 


■t  high,  and  contains  three  large  recitation-rooms,  lecture  and 
model  rooms  for  mechanical  engineering,  three  large  rooms  for  the  study  and  practice 
of  drawing  in  the  departments  of  civil  and  mechanical  engineering,  architecture,  &c. 
A  lai^examination-ti^lisintherearof  the  chapel. 

The  fourth  floor,  over  the  chapel,  has  two  society-rooms  for  students,  eact  with  an 
adjoining  library. 

Tlie  design  is  in  the  collegiate  gothic  style ;  the  material  to  be  used  is  Lieperville 
Rtone,  for  the  basement,  with  base  course  of  Hummolstown  brownstone.  The  walls 
above  are  to  be  serpentine  marble,  with  cornices,  gables,  arches,  &c.,  of  Ohio  stone.  The 
entrance-porch  is  to  be  of  Franklin  stone,  with  arch  supported  on  polished  red-granite 
columns,  with  enriched  capitals  of  Oiiio  stone.  The  windows  of  chapel  and  gables  are 
decorated  with  geometrical  tracery. 

The  space  devoted  to  the  sciences  moro  immediately  connected  with  mining  and 
metallurgy  is  one-half  of  the  building.  The  chemical  departments  were  planned  by 
the  late  Prof,  Wetherell,  of  Bethlehem. 

MISSOURI  SCHOOL  OF  MUSES  AND  METALLURGY   ROLLA,  MISSOURI. 

The  legislative  act  "  to  locate  and  dispose  of  the  congressional  land-grant  of  July  2, 

1863,  to  endow,  support,  and  maintain  a  school  of  agriculture  and  the  mechanic  arts, 

iindasehoolofniiiii;8  and  metallurgy,  and  to  promote  the  liberal  education  of  the  iiidus- 
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tilal  uliisaea  in  tbe  several  pursuits  and  professions  of  life,"  provided  that  three-fuiirths 
of  tbe  proceeds  from  tlie  sale  or  lease  of  the  i)30,000  acres  of  land  grauted  to  Missouri 
slioald  be  fer  tbe  benefit  of  aa  agricultural  and  mechanical  college,  and  the  remaining 
one-fontth  for  the  support  of  a  school  of  miaes  and  metallnrgy.  It  also  provided  that 
the  latter  should  be  located  in  the  mineral  district  of  Southeast  Missouri,  and  tliat 
the  cimnty  tbecein,  having  mines,  Tihicb  might  ofier  the  highest  J)id  of  money  aud 
laud  for  bnilding  and  other  purposes,  should  secnra  the  location,  provided  it  should 
offer  not  less  than  820,000  in  cash,  and  SO  acres  of  land  for  a  building-site,  in  addition 
to  snitable  lots  of  mineral  lands  "for  practical  and  experimental  mining."  The  same 
act  empowered  the  county  courts  of  suoh  county  to  issue  bonds  to  raise  the  money  and 
purchase  the  lands,  providing  that  said  bonds  should  not  ran  longer  than  twenty 
years,  and  should  bear  not  more  than  10  per  cent,  intercet  annually,  payable  half 
yearly. 

Pbolps  County  and  its  county-seat,  Rolla,  having  offered  $75,000  in  twenty-year  10 
per  cent,  bonds,  togetherwith  7,879  acresof  land,  including  a  building-site  of  130  acres, 
the  locating  committee  of  the  board  of  curators  of  the  state  University  reported  in 
favor  of  locating  the  school  at  that  point.  At  tbe  regular  meeting  of  the  board  of 
eorators,  in  Jane,  1871,  the  report  of  the  committee  was  adopted,  and  the  school  of 
mines  ,ind  motalliirgy  was  then  definitely  located  at  EoUa. 

Tbo  plans  and  specifications  have  been  prepared,  and  the  contract  let  for  the  erec- 
tion of  a  bnilding  130  feet  by  65  feet,  three  stories  high,  at  a  cost  of  885,000,  exclusive 
of  tbe  completion  of  the  third  story.  The  first  floor  contains  three  working  laboratories, 
besides  balance  and  apparatus  rooms,  and  private  laboratories  for  professors  and  assist- 
ants. The  second  floor  is  devoted  to  the  large  lectnre-room,  library,  and  recitation- 
rooma,  while  tbe  third  floor,  when  completed,  is  designed  to  contain  additional  class- 
rooms, the  collections  and  cabinets,  aud  a  large  well-lighted  room  for  drawing  pur- 
poses. In  the  mean  time  tbe  school  occupies  ample  and  comfortable  qnacters  in  a  new 
Sublic-sehool  bnilding,  recently  completed,  at  a  cost  of  $30,000.  In  this  have  been, 
tted  up  a  laboratory,  (24  by  55  feet,)  lecture-room,  cabinet  and  apparatus  and  recita- 
tion rooms. 

The  school  was  formally  opened  on  November  93, 1871,  the  first  session  having  began 
on  the  6th  of  the  same  month.  The  regular  course  is  designed  to  extend  through  three 
years,  though  a  preparatory  year's  course  is  provided  for  students  not  sufficiently 
advanced  for  admission  to  the  school  proper.  The  collegiate  year  begins  in  September, 
and  ends  in  June  following,  aud  is  divided  into  two  sessions,  with  no  inlermediato 
vacation.  The  first  semester  of  each  collegiate  year  ends  early  in  February.  Technical 
excursions  and  field-practice  are  designed  to  fill  np  most  of  the  vacation.  The  la- 
boratory is  accessible  to  students  of  the  regular  or  special  departments  at  all  working 
hours  of  the  day,  not  otherwise  employed,  and  at  least  fifteen  recitations,  or  their 
eftuivalenls,  exclusive  of  laboratory  and  drawing-room  work  and  mUitary  drill  are 
exacted  for  each  week  from  each  student,    French  and  German  are  optional  studies. 

In  the  preparatory  year  are  taught  arithmetic,  metrical  system  of  weights  and 
measures,  algebra  to  quadratic  equations,  rhetoric,  aud  English  composition,  physical 
geografihy,  (two  lectures  weekly,)  and  the  elements  of  physics  and  chemistry,  (by 
recitation  from  text-books  and  illustrative  experiments.) 

The  first  year  proper :  Algebra,  from  quadratic  e<tnations;  geometry  and  trieonome- 

S;  mineralogy,  (dBScriptive,)  laboratory  work,  blow-pipe  analysis,  and  determinative 
neralogy;  drawing. 

Second  and  third  years  ;  Pure  and  applied  mathematics,  organic  chemistry  and  parts 
of  chemical  technology,  geology  and  mining,  metallnrgy  and  assaying,  physics, 
drawing,  (free-haud  and  mechanical ;)  laboratory  work,  qualitative  and  qnantitiitive 
analysis. 

In  accordance  with  the  provisions  of  the  congressional  act,  a  mUitary  bias  is  given 
to  the  organization  of  the  school.    Special  stndents  are  admitted. 

Tuition :  Forty  dollars  per  year ;  chemical  apparatus  furnished  at  cost  prices  by  the 
school,  and  the  valne  of  so  much  of  it  as  may  be  returned  is  refunded. 

Total  number  of  stndents,  31. 

In  preparatory  classes  20— average  age,  18.2  years  ;  in  first  year,  regular,  8— average 
age,  20  years ;  in  analytical  chemistry  and  assaying,  3. 

The  faculty  is  not  yet  organized,  but  will  be,  partially,  during  the  coaing  summer. 
Instruction  to  the  first-year  students  is  at  present  given  by  tho  director  of  the  school, 
Professor  C.  P.  Williams,  assisted  by  Mr,  N.  W.  Allen,  instructor  in  mathematics,  a 
Mr.  WiUiatQ  Cooch,  as  laboratory  a-'-"--  ■- 


QiBceri  of  ingfraofioit.— W.  G.  Eliot,  D.  D.,  chancellor ;    Abram  Litton,  M.  D.,  Eliot 

professor  of  chemistry ; ,  Wayman  Crow  professor  of  physics ;  George 

B.  Stone,  A.  M.,  professor  of  rhetoric ;   Calvin  M.  Woodward,  A.  M.,  Thayer  professor 
of  inailnMiiuiiraiiud  applied  mechanics,  and  deau  of  lLod(;paitrnent;  Marshall  S.  Snow, 
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A  M  profeBSor  of  belles-lettrps ;  Leopold  Noa,  professor  of  ancient  aod  modern  lan- 
cnaces;  Henry  Pomeroy,  A.  M.,  professor  of  astronomy  and  matheraaticB ;  William 
Kimbeck  U.  S.  C,  8.,  professor  of  practical  astronomy ;  ■William  B.  Potter,  A,  M.,  E.M., 
Allen  professor  of  niining  and  metallurgy ;  F.  William  Eaeder,  S.  B.,  professor  of 
architectnre:  Denbam  Arnold,  A.  M.,  assistant  professor  of  physics ;  Charles  A,  Smith, 
C  E  assistant  professor  of  civil  and  mechanical  engineering ;  Fredenck  M.  Ctanden, 
A.  B.,  instrnctor  in  mathematics  and  docntion ;  J.  W.  Pattlsou,  teacher  of  drawing. 

SummarjfO/8(«d«i(g.— Seniors,  3;  juniors,  6;  sophomores,  10 ;  freshmen,  13;  students 
not  candidates  for  degree,  4;  total,  36.  .       ,    „.  „         .         -         tt   «    i 

Courses  of  study.— These  are  five  in  number,  viz  :  I.  Civil  engineering;  II.  Mechan- 
ical engineering ;  in.  Chemistry;  IV.  Miuiug  and  metallurgy;  V.  Buiidmg  ajid 
architecture,  ,  ,     „     ,  ,         , 

The  stndies  are  the  same  for  all  the  courses  doring  the  fi^sbman  and  sophomoic 
years,  bat  dnriug  the  junior  and  senior  years  they  diverge  more  or  leas,  though  certain 
branohcB  still  remain  common.  Students  not  proposing  to  become  profcssionals  are 
not  required  to  adhere  strictly  to  either  course,  bat,  with  the  approval  of  the  laeulty, 
may  s^ect  snch  studies  as  will  constitute  a  general  course,  the  completion  oi  which 
will  entitle  the  student  to  the  degree  of  bachelor  of  science.  Special  students  will  he 
received  in  any  of  the  courses,  if  it  is  made  clear  that  snch  arrangements  are  the  best 
for  the  students,  and  not  prejudicial  to  the  interests  of  the  department. 

The  amrae  in  mining  and  metallurgy.— This  was  established  dnring  the  past  year  by 
the  appointment  of  Professor  Potter.  It  is  evident  that  Saint  Louis  possesses  great 
advantages  for  jnstrnction  in  these  branches,  being  a  large  and  growing  commercial 
and  muunfactnring  center,  within  easy  access  of  nearly  all  varieties  of  mining  and 
metallargical  operations.  ,  -       i         j. 

The  studies  during  the  first  two  years  are  somewhat  general  m  character,  prepara- 
tory to  the  special  work  of  the  course  on  mining  and  metallnrgy,  to  which  the  reniam- 
inc  two  years  are  devoted.  The  full  details  are  omitted  here,  as  they  closely  leaemblo 
the  schednlea  of  other  institutions  already  quoted.  The  plan  of  instroction  includes 
lectures  and  recitations  on  the  various  enbjecls  pertaining  to  the  conrse;  practical 
^ork  in  the  physical,  chemical,  and  metallni'gical  laboratories;  iield-work  in  geology, 
&c. ;  projects,  estimates,  and  plans  for  the  eBtablisbment  of  nunes  and  metallurgical 
works ;  examination  of  and  reports  on  mines  and  mannfoetunng  estabLshwents.     _ 

Collections  have  already  been  made  and  are  constantly  being  added  to,  embracing 
models  of  crystals  and  specimens  illnsfcrating  the  various  minerals  aod  roots  and  their 
association-  ores,  coals,  petroleum,  fire-clays,  building-materials,  &c.,  from  many 
parts  of  this  country  and  Europe;  characteristic  fossils  of  the  different  geologic^ 
anes;  metaUni^cal  prodncts  illustrating  the  varions  operations  m  the  treatment  of 
ores  by  the  wet  and  dry  methods.  Models  of  furnaces  and  mine  constructions  will  in 
time  be  added,  together  with  sets  of  mining-tools  and  instruments.  These  collections 
are  used  to  illustrate  lectures,  &c.,  and  are  at  all  times  accessible  to  the  students,  so 
that  they  may  become  thoroughly  familiar  with  the  character  and  modes  of  occurrence 
of  the  minerals,  rocks,  and  ores  they  are  likely  to  meet  with  in  the  field,  and  the  va- 
rious products  in  metallnrgical  operations.  ,  ,  ,  ,  -  .  ^ 
Assay-laboratories  will,  before  the  opening  of  the  nest  term,  be  completely  furnished 
with  crucible,  scorification,  and  cupelling  furnaces,  and  everything  neceswiry  for  prac- 
tical work  in  the  assay  of  ores  of  lead,  silver,  gold,  iron,  tin,  &^.,  and  with  volumetric 
apparatus  for  the  assay  of  silver  coin  and  bullion  by  the  wet  methods.  The  general 
nrincinles  as  well  as  the  special  methods  of  assaying  are  explained  in  the  leetnre- 
rooms  and  at  the  same  time  ores  of  the  various  metals  exhibited  and  described.  From 
a  large  stock  of  these  ores  from  varion«  parts  of  the  country  the  students  are  required 
to  make  a  large  number  of  assays  themselves,  nndet  the  immediate  supervision  ot  the 
instructor.  In  the  chemical  laboratories  a  practical  course  is  pursued  m  connection 
with  lectures  on  qualitative  and  qnantitative  analysis,  the  students  being  required  to 
make  tests  andflill  analyses  of  coals,  Umestones,  ores  of  iron,  copper,  lead,  zinc,  ntckel, 
pig-iren,  clays,  technical  products,  &c.,  that  they  may  acquire  a  practical  ciperienco 
in  the  chemical  examination  of  the  materials  and  products  liable  to  be  met  with  in 

^  Every"  opportunity  is  afforded  the  students  through  the  term  for  visiting  and  exam- 
ining the  various  mines,  smelting  and  manufacturing  establishments  in  the  vicinity. 
Durmg  the  summer  vacations  they  are  required  to  visit  some  mining  or  metaDurgieal 
district,  and,  at  the  opening  of  the  foUowing  term,  to  hand  in  a  journal  of  travels,  with 
a  report  of  the  opctaUons  conducted  there,  illustrated  with  drawings.  Before  receiv- 
ing the  degree  of  engineer  of  mines,  they  will  be  reqnired  to  execute  plans  or  projects 
for  the  establishment  and  working  of  mines  ot  smelting- works  under  given  conditions, 
with  drawings,  estimates,  and  written  memoirs.  An  endeavor  is  thus  made  to  com- 
bine thocough  practical  with  theoretical  instruction  in  this  course,  and  to  fat  the  stu- 
dent for  the  successful  practice  of  his  profession  hereafter,  and  for  a  field  of  usefulness 
in  the  country  at  lai^.  ,  ,     , ,         ,     , 

The  chemical  building  above  mentioned  contains  three  work-rooms,  besides  a  leoture- 
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room,  the  professors'  room,  and  two  rooms  for  storage  and  apparatus.  Besides,  two 
lai^e  rooms  in  the  Ijaseroent  of  the  new  wing  wUl  soon  ba  fitted  up  for  agsajing  and. 
indiistrial  chemistry.  Until  the  present  accommodations  are  crowded,  the  large  room, 
43  hy  41  feet,  on  the  first  floor  of  the  large  building,  will  he  appropriated  to  tSe  State 
geological  cabinet.  Studenta  who  propose  to  become  professional  chemistfi  wiU  spend, 
almost  their  entire  time  during  their  third  and  foartb  years  in  the  laboratories.  This 
institution  is  the  headquarters  of  the  Missouri  Stat*  geological  survey. 
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CHAPTER      XX. 
THE  BURLEIGH  DRILL. 


SiDce  the  preceding  pages  coutain  (see  chapter  on  California)  a  toler- 
ably full  account  of  the  late  operations  of  the  diamond  drill,  it  is  but 
Mr  that  some  attention  should  be  given  in  this  report  to  its  principal 
competitor,  the  Burleigh,  now  the  most  prominent  representative*  of 
the  percnssion  machine-drills.  In  point  of  fact  the  Burleigh  drill  has 
never  been  successfully  pushed  in  the  West.  One  of  them  is  about  to  be 
introduced  at  the  Yellow  Jacket  mine,  and  another  has  been,  it  is  said, 
contriicted  for  by  the  Sutro  Tunnel  Company.  But  their  actual  use  is 
confined  at  present  to  quarrying  and  tunneling  operations  in  the  East, 
and  in  mining,  so  far  as  I  know,  to  the  Lake  Superior  region. 

I  give,  as  the  best  statement  of  the  performances  of  the  machine,  the 
following  extracts  from  a  letter  addressed  to  me  at  my  request  by  Mr. 
H.  A.  "Willis,  of  Fitchburgh,  Massachusetts,  the  treasurer  of  the  Burleigh 
Bock-Drill  Company: 

Wo  have  not  mucli  to  add  to  what  lias  heretofore  been  puWishcd  in  regard  to  our 
macliinery,  except  to  state  that  time  has  fuDy  proved  tho  value  of  the  machinery,  and 
its  economy  over  hand-work  wherever  any  considerahio  amonnt  of  rook  is  to  be  re- 
moved. 

The  drills  have  be«n  introduced  into  nearly  ever  j  State  of  the  Union,  and  are  at  work 
in  Canada  and  SouUt  America.  They  are  also  largely  used  iu  England,  being  ;uauu- 
factured  at  Manchester,  They  are  juat  about  being  started  in  a  tunnel  in  Italy,  and 
■we  are  about  dipping  three  of  onr  largest  compresHora  there  to  run  them,  as  they  have 
not  yet  made  many  compreBsors  at  Manchester,  and  are  in  immediate  want  of  them. 
The  Lake  Superior  copper  mines  are  nsing  them  largely,  the  Copper  Falls,  AUouez, 
and  Central  Companies  being  already  equipped,  and  the  Calumet  aud  Ileola  Company 
awaiting  at  present  our  completion  of  their  order  for  eighteen  driUs.  These  companies 
expect  to  do  all  their  drilling  by  machinery. 

We  inclose  a  reprint  of  letter  to  London  Mining  Journal  from  Lake  Superior,  giving 
comparisione  of  hand  and  machine  labor ;  also,  a  copy  of  Mr.  Steele's  article  on  Nes- 
quehoning  tunnel;  also,  letters  of  Messrs.  Shaidy  &  Co.,  showing  the  value  of  the 
machinery  at  Hoosao  tnnnel.  With  these  data  you  will  be  able  to  say  something 
about  the  machinery.  You  can  uso  either  or  all  of  the  cuts  now  iu  your  possession  to 
illustrate  with,  if  desired.  I  would  suggest  that  the  cut  you  had  engraved  for  na  is  the 
best  representation  of  the  drill  as  at  present  constructed,  it  having  been  entirely  built 
over  since  your  former  report  waa  made,  and  so  streugthouod  that  no  important  part 
of  the  machine  ever  breaks.  Of  course,  the  ratchets  and  springs  wear  ont. 
Yours  truly, 

H,  A,  WILLIS,  Ti-eaauTer. 


Dbah  Sir  ;  I  do  not  iind  a  copy  of  the  letter  of  2d  April,  1870,  aa  published  on  page 
19  of  the  Burleigh  Kock-Drill  Company's  pamphlets,  and  which  was  written  for  onr 
flrni  by  my  brother.  I  can,  however,  testify  to  the  correctness  of  the  facte  stated  in 
that  letter.  The  compressors  we  have  been  nsing("No.S") have  been  doing  their 
work  very  well,  "  driving  fcom  two  to  three  tunna-aize  machines  "  each.  As  respects 
the  difference  in  rapidity  and  cost  between  drilling  in  rock  with  these  machines  and 
by  hand,  wecouldnot  say  without  going  into  tignres  what  it  may  actually  lie ;  but  this 
we  can  aay,  that  without  the  "  Burleigli  drills"  we  would  not  undertake  such  a  work 
.as  the  Hoosac  tunnel  on  almost  any  terms. 

W.  8HANLY, 

Fvr  F.  Shanls  4r  Co. 
Hon,  Geo.  E.Townb, 

Fr&ndmi  Burleigh  Boek-Dritl  Company,  Micliburgh. 

•The  Gardner  drill,  a  machine  resembling  the  Burleigh,  is  in 
various  places  iu  the  East.  I  cannot  enter  into  the  merits  nf  Iho  < 
■the  proprietors  of  tlitso  two  juacljiiics  as  to  the  patent-right. 
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HOOSAC-TUNNBI,  CONTBACT, 

North  Adams,  Mmsachuaetta,  February  36,  1872, 
Gkotlbmks:  111  reply  to  your  letter  of  the  aotb  inatant,  asking  aotne  partieulars  of 
oar  experience  in  the  use  of  the  Bnrleigh  TOck-driU,  the  machiuee  wo  have  been 
usiiig  are  those  known  as  the  "  tnnDel-drLll,"  Laving,  in  the  terms  of  your  inqniry 
"tbeir  operating-end  made  as  axial  continuation  of  the  piBton-rods,"  We  Lave  some 
sixtj  of  these  machines  in  service,  and  they  have  given  great  satisfoetion,  working 
nnder  an  atmuspheric  pressure  of  from  55  to  60  pounds  on  the  square  iuch,  and  making 
npward  of  200  strokes  per  minute.  Wo  estimate  the  saving  in  expense,  as  compared 
with  hand-driJline,  at  about  33^  per  cent.,  and  iu  point  of  time  there  is  a  gain  of  fully 
."JO  per  cent.;  in  other  words,  eft'eeting  a  saving  of  at  least  five  years  in  the  finishing  of 

F.  SHANLY  &  CO. 


(From  tbe  London  Morning  Journal,  NoTembtT,  1B71.J 

Snt :  Regarding  tbe  iutrodnotion  of  drilling-machinerv  into  mines  as  a  very  import- 
ant subject,  and  as  I  happen  to  he  familiar  with  the  i^siilts  obtained  ftom  the  work- 
ins  of  the  Burleigh  drill,  on  Lake  Superior— where,  hy  tbe  way,  it  is  by  no  means  com- 
mon—perhaps yon  will  aUow  me  space  for  the  accompanying  remarks. 

Doering's  machine  was  tried  in  Tlncroft  and  in  Dolooatb  mines,  Comwall,  and 
thrown  out,  I  helievej  because  it  would  not  pay,  I  was  never  fortunate  euongh  to 
learn  the  results  obtained  flrom  working  it ;  bnt  it  seems  to  we  that  somebody  ought 
to  have  been  snfBciently  interested  in  this  machine  to  find  out  what  work  it  did  as 
well  as  what  work  it  could  do,  and  make  it  public.  I  saw  a  statement  made  that  the 
machine  drifted  a  given  nnmber  of  feet  more  in  a  month  than  six  good  miners  conld 
do ;  hnt,  aa  its  use  has  been  discontinued,  I  infer  that  it  cost  more  to  break  the  "round 
than  by  hand-labor.  I  was  niiderground  in  this  country  with  Mr.  Nobel,  when  he  was 
m^ing  efforts  to  lutroduoe  nitro-glycerino ;  he,  of  course,  was  praising  the  comwonnd, 
and  remarking  on  the  success  attending  his  endeavors  to  get  it  into  nse:  "hut,"  said 
he,  "  1  could  not  succeed  in  Cornwall— they  are  pr^udioed  there  against  everything 
new.'  I  felt  my  "  Cornish  "  get  up.  at  the  time,  and  was  inclined  to  dispute  the  asser- 
tion made,  but,  on  reflection,  it  seems  to  me  that  there  is  a  deal  of  truth  in  what  was 
said.  I  believe  the  putting  in  of  the  man-engine  at  Tresavean  mine  was  due  as  much 
to  the  efforts  of  the  Polytechnic  Society  as  to  those  running  the  mine.  One  of  tbe 
deepest  and  best-managed  mines  in  the  Camborne  district  w;is  a  long  time  seeing  the 
propriety  of  nsing  skips,  and  how  many  now  stick  to  the  kibble!  Ten  years  ago  the 
wheelbaiTow  was  as  common  aa  the  tram-wagon.  1  have  yet  tr)  leam  that  It  is  gone 
out  of  fashion.  It  is  only  of  late  that  any  attention  has  been  given  to  increasing  the 
stamping  duty  in  mines;  and  when  Messrs.  Harvey  &  Co.  set  up  and  tried  the  pneu- 
matic stamps,  in  their  very  laudable  eflbrts  to  reduce  the  cost  of  stamping,  if  I  remem- 
ber alight  the  tenor  of  tbe  remarks  made  by  the  "astute"  manager  of  a  very  rich  tin 
mine  was  to  the  effect  that  "  we  will  let  somebody  else  tiy  them,  and  iu  that  way 

There  is  a  difference  in  stattuig  a  drilling-machine  in  a  mine,  with  the  authorities 
interested  in,  or  indifferent  to,  its  success;  the  men  commonly  regard  an  innovation 
with  disfavor;  and  I  would  defy  any  inventor  to  succeed  in  working  a  machine  by 
Cornish  miners  if  they  considered  it  was  against  theiy  interest  that  it  Siould  succeed, 
unless  he  personally  supervised  it,  or  had  a  competent  person  in  his  interest  to  do  so  " 
Cornishmen  are  good  miners,  and  good  mine  managers— they  ought  to  be— but  they 
.irejust  as  apt  as  others  to  conclude  that  what  they  do  not  know  is  not  worth  know- 
ing. 

I  am  not  going  to  draw  the  inference  from  the  foregoing  that  the  Doering  machine 
did  not  get  a  fair  show,  nor  would  I  for  a  moment  suppose  that  the  authorities  in  the 
mines  where  it  was  tried  had  pi-^ndged  it ;  even  if  they  had,  they  would  exert  no 
undue  influence  against  it.  StiO,  if  they  were  not  in  favor  of  it,  I  would  certainly  ven- 
ture the  opinion  that  the  Doering  machine  did  not  do  its  very  best.  I  am  ready  how- 
ever, to  drop  the  Doering  as  a  failure,  and  will  try  to  teU  you  what  I  know  of  the  Bur- 
leigh drill. 

The  first  machine  of  the  kind  brought  into  the  copper  region  of  Lake  Superior  was 
tried  at  the  Pewabio  five  years  ago.  The  Red  Jacket  mine  used  one  for  a  short  time 
just  afterward  in  sinking  a  perpendicular  shaft  from  sarface.  Tbe  motive-power  ap- 
ph^wae  steam  in  both  inseances.  I  cannot  conceive  that  a  hol>driUing  machine 
could  bo  a  success.  The  next  trial— and  the  first  with  air-compressors— was  made  at 
the  Aztec  mine,  Ontonagon  County ;  this  was  .i  disgraceful  failure. 

The  Central  Mining  Company  uext  procured  a  Burleigh,  about  two  years  ago,  t» 
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!i  they  have  heen  siukiDg  for  aeveral  years.    Tbe   said 
atry  14  by  9  feet,  at  an  angle  of  30°  from  horizontal ; 


work  in  an  incline  shaft  which  t 

.sliflft  is  being  snnk  in  the  country  !■-  -^ , „  -    . 

this  machine  is  still  at  work.  lu  last  yeaa^e  report  of  the  mine  the  mining  captaii 
stated  that  by  the  use  of  the  drill  they  had  inereaBed  the  rate  of  sinking  50  per  cent. 
This  was  the  first  maobiue  of  the  kind  I  saw  at  work ;  and  it  very  forcibly  struck  me 
that  the  machine  conld  drill  more  gronnd  in  an  hour  than  three  of  the  best  miners 
could  in  a  day.  After  that  at  the  Central  mine  had  been  working  some  months  the 
Copper  Falls  Company  decided  on  trying  one  on  what  tbey  term  the  Ashhed,  a  lode  of 
amygdaloidal  character,  varj-ing  in  width  from  7  to  10  feet,  and  dipping  at  an  angle 
of  Sff'  from  horizontal.  The  lode  is  known  hei-e  as  a  "  stamps  lode;"  the  proportion  of 
copper  contained  therein  is  about  1  per  cent,  of  mineral,  or  ^  per  cent,  of  ingot- 
copper.  The  copper  varies  in  size  from  the  finest  particles  to  pieces  of  1  pound  weiglit; 
rarely  larger.  The  lode  forms  an  integral  pact  of  the  formation ;  the  ovei  acd  under- 
lying belts  of  trap  protrude  irregularly  intd  it,  consequently  there  is  no  regular  or  de- 
fined foot  or  hanging  wall.  Another  feature  is  the  almost  entire  absence  of  "  slips,' 
or  " breast-heads."  The  ground  cannot  be  called  hard,  hut  is  " short "  to  "break," re- 
quiring more  than  ordinary  care  in  planning  holes.  Four  good  men  can  drive  from  IS 
to  23  feot  per  month  in  an  ordinary-sized  level ;  the  same  number  can  stope  from  10  to 
12  fathoms  in  the  same  time.  For  the  past  two  years,  instea/l  of  letting  the  stope  to 
the  minor  per  fathom,  he  has  heen  paid  so  much  per  foot  to  drill  holes,  under  the  direc- 
tion of  a  competent  person.  A  more  trying  place  for  a  drilliog-macbine  cannot  be 
found,  the  inclination  of  the  lode  being  a  serious  disadvanti^e  in  carrying  a  wide 
breast  on  a  level.  After  getting  fairly  underway,  it  was  found  that  tJireemen  and  one 
boy  in  a  shift,  or  six  men  and  two  boys  with  the  machine,  could  drift  from  40  to  44 
feet  per  month,  carrying  a  breast  18  by  3  feet;  this  was  doing  the  work  of  16  men,  but 
at  no  reduction  of  cost.  It  was  then  decided  to  try  what  could  be  eft'ected  by  stoping ; 
and  after  a  carriage  was  constructed  for  the  purpose,  work  was  commenced.  The  car- 
riage and  machine  weigh  abont  H  tons.  To  move  them  up  over  the  foot-wall  a  pair 
of  common  blocks  and  a  small  crab-wincb  are  used.  Tbe  mode  of  working  is  to  set 
the  carriage  in  the  level,  andcommencecuttinginfor  a  stope,  which  is  carried  toward 
tbe  bottom  of  the  level  over  the  stope  worked  ont,  lower  tbe  carriage  down,  and  com- 
mence another.  In  working  this  way  less  drilling  Is  performed  with  the  machine,  be- 
cause mere  time  is  occupied  inmoviugit;  but  it  pays  best.  Early  this  summer  three 
drills  were  started,  two  No.  1  compressors  supplying  motive-power;  these  last  cannot 
be  relied  on  to  do  good  duty  without  hinderances ;  very  commonly  the  presisure  of  air 
being  insnffleient  to  work  with.  To  obviate  this,  a  No.  3  compressor  has  been  set  up 
and  was  started  two  weeks  i^o.  This  gives  ample  air  to  rnn  three,  or  even  four  drills, 
going  from-60  to  70  revolutions  per  minute.  Tbe  gauge  shows  a  pressure  of  from  45  to 
55  pounds  pec  inch,  varying,  of  course,  with  tbe-numher  of  drills  running  at  tl 
Since  starting  this  an  increase  of  dnty  has  b^"  o*'''"'*'"'   =»  wbI!  na  a  niatjirinl 

I  have  been  fortunate  enough  to  obtain  the  results  of  last  month's  running  with  tbe 
three  drills  now  in  use ;  these  figures  may  be  taken  as  the  result  of  running  three  ma- 
chines, with  two  Ko.  1  compressors  supplying  air ; 


s  well  as  a  material  saving 
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No.  1  machine  is  the  improved  tunnel-drill ;  No.  2,  the  small  machine,  as  constructed 
five  years  ago ;  No.  3  is  same  as  Ko.  1,  but  was  worked  irregularly,  freqaent  stoppages 
being  necessary  to  blast.  The  timing  an  average  day's  work  with  No.  1  machine  be- 
fore and-after  starting  the  new  compi'essor  cave  the  following  figures,  (time  is  given  in 
_.i — .,^_j    Men  leave  the  "dry"  at  7  o'clock^  quit  work  a'  ■^ -'-'--'- - 


it  Oo'clock : 
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Men  going  to  and  retnming  from  -work 

Moviug  carriage — 

Sliifting,  e'evatiug,  and  faateoing  macliiiie 

Cutting  oollare  for  holes 

Cliangiii|;  drills,  14  aui  11  times  respectively  ,- 

Sinner- tJme 

Blasting . 

CompresBor  idle 

Drilling-time 

Number  of  holes  drilled 

Number  of  feet  drilled 

FnBtest  drilling  rate  per  minute,  in  inches 

Slowest  drilling  rate  per  minute,  in  iucbes 

Average  drilling  rate  per  ruinate,  in  inches 


2.6f 


The  diameter  of  holes  vayes  from  2  inches  to  Si^  inches,  none  leas  than  2  inches.  The 
heaviest  daj's  work,  or  rather  the  heaviest  shift^s  work,  performed  so  far  has  been  the 
.driiling  of  13  holes,  or  64  feet, of  ground.  Some  shifts,  when  the  machine  is  employed 
in  drilling  ''  dry  holes"  in  the  back,  only  about  half  that  amount  of  work  is  performed. 
Copper  commonly  ofFers  a  serious  impediment  to  the  drill;  but  for  this  it  would  be«asy 
to  drill  60  feet  per  shift  on  an  average.  In  the  day's  work  given  above  one  hole 
required  67  minutes  of  drilling-time  to  sink  it  5.5  feet  deep,  when,  but  for  the  presence 
of  copper,  the  same  work  coald  have  been  done  in  32  minutes.  The  rock  broken  in  the 
mine  last  month  was  at  the  fourth  level,  by  hand-drilling  esclusively,  at  the  fifth  level 
by  Nos.  1  and  a  machines,  at  the  sixth  level  by  No.  3  marine  and  band-labor  combined. 
The  rock  from  each  lovol  is  carefully  reckoned;  that  from  fourth  level  anioiiuted  to 
1,035  tons,  from  fifth  level  1,941  tons.  Tills  is  suftteient  to  shove  comparisons  regarding 
cost,  wbiiib,  at  foorth  level,  was  as  fallows : 

Drilling  holes,  3,035.7  feet,  at  26  cents $789  28 

Man  in  charge (>5  00 

1854  28 

Supply — Candles,  16  pounds,  at  20  cents 3  20 

Powdei',46tegs,  atS4 184  00 

Fuse,  2,850  feet,  at  |10 -. :      2d  50 

Powder-cans,  three,  at  50  cents -.         I  50 

217  20 

Costof  breaking  1,035  tons  of  rock,  at  $1,035  per  ton 1,071  48 

The  cost  of  running  Nos.  I  and  2  machines  at  fifth  level  was  as  follows ; 
Four  foremen,  Tvith  machines  at  $65  fpSO  00 

Four  engineers,  with  mach  nes  at  ffaO  340  00 

Foot  assistant  miners,  with  michmes   it  $35  20  00 

Three  iMiys,  carrying  water  tamping  &.C    at$''l  bl  00 

$  83  00 

Supply — 270  pounds  candles  at  20  cents  4  00 

102  kegs  powder  it  $4  4J8  OJ 

4,550  feet  fuse,  at  $10  4t  JJ 

Tw^o  powder-caus  1   JO 

Ji8  jO 

Fuel  for  compressors,  45  tons  coal  at  $8  JW   (K) 

Engine»rs  for  compressors  two  at  $45  10  00 

Oil,  &c.,  (say) »  00 

00  00  ^ 
Deduct  i  for  sisth-Ievel  maohme  Ibtt  tib 

"1^  34 

Cost  of  breaking  1,940  tons  of  rock,  at  83.7  cents 1,634  84 
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There  ia  nothiug  charged,  for  repairs,  which  for  the  month  were  trifling,  and  could  lie 
covered  for  a  cent  per  ton.  Tbia  answers  the  question  whether  the  Burleigh  drill  will 
pay  or  not;  and  I  nave  no  hesitation  in  saying  that  better  figures  than  these  can  be 
attained.  These  two  machines  lirobe,  with  twelve  men  and  three  lioys,  as  much  rock 
as  could  he  obtained  from  thirty  good  miners.  Better  work  can  be  doue  in  a  shaft 
where  the  groand  is  moderately  bard,  because  a  great  deal  more  working  time  can  he 
got  oat  of  the  machine.  Very  much  depends  on  the  facilitiesfor  handling  the  machine; 
aud  it  will  require  thought,  experienco,  and  time  to  decide  what  appliances  are  beat. 
The  mechanic  puts  into  the  miner's  hands  a  machine  that  will  drill  2-incli  or  3-inoh 
holes  in  diameter,  from  40  to  60  feet  in  the  sliil'd,  and  he  onght  surely  to  have  brains 
enough  to  handle  that  power  to  the  best  advantage.  There  surely  can  be  no  reason 
why  a  charge  of  powder  in  a  maohiue-ilrillcd  hole  cannot  break  the  same  amount  of 
rock  as  if  exploded  in  a  hole  drilled  by  hand-labor.  Going  hack  to  the  time  when  the 
United  mines,  Gwennap,  were  at  work,  I  remember  that  over  £100  per  fathom  was 
paid  to  sisteeu  men  for  cross-cutting  toward  the  "  hot  lode,"  when,  bnt  for  the  esces- 
sive  heat,  £10  would  have  been  a  good  price.  What  would  have  been  the  value  of 
Bold-coiupresaed  air  and  the  Bnrleirfi  drill  there!  How  many  deep  and  hot  engine- 
shafts  are  now  being  sunk,  where  the  rate  of  sinking  is  nearer  6  feet  than  12  feet  ^er 
month,  and  where  the  sinking  could  be  doubled,  or  even  quadrupled,  by  using  a  drill- 
ing-maobiue  1 

I  am  not  writing  in  the  interest  of  the  manufacturer,  who,  by  the  way,  could  improve 
the  machines  by  putting  in  better  material,  but  simply  as  one  who  firmly  believes  that 
machinery  will,  in  less  than  ten  years,  very  generally  supersede  baud-labor  in  mines. 

MDJEK. 

Kewebnaw  County,  Michigaa,  Oclobei-S. 

To  these  statements  I  add  tlie  following,  from  a  paper  read  before  the  American 
Society  of  Civil  Engineers,  on  the  Nesquehoniug  tunnel,  in  Penusylvania,  in  the  con- 
Btruction  of  which  flie  Burleigh  drill  was  employed.  The  paper  contains  valuable 
Btatietica  of  its  economy : 

Hesquehoniog  tunnel,  in  Carbon  County,  Pennsylvania,  is  a  work  of  the  Lehigh 
Coal  and  Navigation  Company.  It  pierces  Locust  Mountain,  and  will  connect  their 
railroad  in  Heaqaehoning  Valley  with  their  extensive  coal  operations  in  the  valley  of 
Panther  Creek.  At  present  this'coal  finds  its  way  to  market  by  that  interesting  system 
of  inclined  planes  and  gravity-roads  known  as  the  "  Switch-backs  of  Mauoh  Chunk," 
which  has  commanded  the  admiration  of  travelers  for  more  than  forty  years,  not  only 
on  aecoant  of  the  beautiful  scenery  which  the  roote  displays,  but  also. fi-om  its  early 
and  admirable  adaptation  to  the  purpose  for  which  it  was  designed.  It  has,  however, 
become  worked  np  to  its  capacity,  and  in  arranging  to  extend  their  coal-mining  opera- 
tions, the  company  have  wisely  determined  toavairthemselves  of  the  locomotive,  which 
has  had  its  practical  development  since  they  were  the  pioneers  in  railway  enterprise. 

It  passes  through  the  base  of  the  mountain  at  an  elevation  of  some  15  feet  above 
the  water  on  either  side,  and  554  feet  below  the  orest,  and  cuts  the  strata  at  right 
angles,  where  they  have  a  south  dip  of  about  4'i°.  Its  length  is  3,800  feet,  of 
which  1,300  feet  are  through  the  coal-measures,  with  all  their  various  strata  of  coaJ, 
co^-shale,  sandstone,  and  conglomerate;  1,200  feet  through  the  conglomerate  forma- 
tion, with  its  occasional  strata  of  coal-slates  and  sandstone;  1,000  feet  through  the  red 
shale,  with  occasional  strata  of  sandstoue,  aud  300  feet  at  the  north  end  through  the 
debris,  and  soft  and  decomposed  red  shale  which  is  found  overlying  the  red  shale  for- 
mation. It  has  enconnterod  in  its  progress  as  hard  and  as  soft  material  as  is  often  met 
with  in  tunneling. 

.  After  mature  investigation  it  was  determined  to  use  the  Burleigh  drills,  driven  by 
compressed  air.  With  the  advantage  of  the  experience  at  Mont  Cenis  and  Hoosac 
before  us,  we  should,  audit  is  believed  we  have,  obtained  better  results,  as  to  cost  and 
progress,  than  attended  either  of  those  works  in  their  early  stages,  and  I  may  here 
state  that  I  believe  no  other  known  process  is  capable  of  penetrating  this  conglomerate 
formation  with  that  economy  and  rapidity  which  are  necessary  to  meet  the  present 
demands  of  capital.    This  whole  work  has  been  done  with  0  of  the  "  two-drill"  com- 

Eressors,  made  at  Ktchburgh,  Massachusetts,  and  with  sixteen-drill  engines,  and  we 
ave  averaged  as  ranch  as  one-half  of  the  driU-engines  constantly  in  operation,  and 
sometimes  two-thirda. 

The  explosive  need  was  gnupowder,  ignited  by  the  eleetio  spark:  but  theretiuire- 
ments  of  ventilation  and  the  hardness  of  the  rock  demanded  powder  of  the  highest 
Government  standard.  Some  donbts  which  existisi  as  to  the  economy  in  theiiae  of  the 
more  iwwerful  explosives,  when  the  cost  of  drilling  was  reduced  by  machinery,  and 
their  greater  danger,  with  the  existing  knowledge  of  workmen  of  their  use,  caused 
them  to  be  rqoctea,  aud  the  result,  in  the  freedom  fcom  serious  accident,  has  been  sat- 
isfoctory,  as  we  have  not,  thna  far,  lost  a  life  &om  premature  explosions. 

American  steel  has  been  nsed.  Several  of  our  own  makera  produce  a  better  and 
cheaper  article  for  the  purpose  than  can  be  obtained  from  abroad,  and  the  best  we  have 
had  i«  from  the  Wilti^iin  liiitclier  Stoiil-Wniks  at  Philadelphia. 
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ing  is  required,  the  faU  ividth  for  »  doable  track  is  taken  out,  that  the  tDon«l  may 
hewalter  be  enlarged  without  disturbing  the  arohea.  At  this  date  both  headines  are 
tnn^^i^fl^,^h  T  fi^?T^.^  f^t  apart ;  they  will  be  joined  in  August,  aud,  until  tho 
tunnel  is  fin.ehed,  full  details  of  the  work  cannot  bo  given;  but  the  aeeompiinyiug 
statement  of  Thomas  C  Steele,  ehisf  aasistaut  engin«er,  of  the  operations  at  t£e  soutS 
end,  up  to  Jano  1,  may  be  of  some  interest. 
The  heading  to  which  the  tabular  statement  refers  has  been  twelve  months  in  the 

be«n  about  100  feet  per  full  month's  work,  and  in  the  red  Bhale  160  feet.  The  holes 
drilled  per  cubic  yard  of  rock  removed  have  been  in  the  conglomerate  about  11  feet 
and  in  the  red  shae  about  6J  feet.  The  powder  used  per  cnEie  yaJ^d  has  been  in  tho 
conglomerate  about  6  pounds,  and  in  the  red  shale  about  3*  pounds,  thouj-h  a  bad  li)t 
of  powder  ran  the  consumption  in  the  conglomerate  up  to  7J  pouni.  for  two  monlJia. 

me  opemion  m  the  enlargement  to  which  the  statement  refers  has  been  eight 
months  in  the  coal-measures,  and  two  mouths  in  the  conglomerate ;  its  average  moutTilv 
pm^ss  has  been  1136  feet;  its  average  boles  drilled  per  cubic  yard  of  ro^  removed, 
iii^  feet ,  and  ifs  average  powder  used  -i^  pounds  per  cubic  yiu^, 

in  this  enlargement  a  portion  of  hand-drilling  is  included,  which  extended  over  the 

nnw>.(v,nn«  «f  "ne  nionth,  and  it^  increased  both  the  holes  drilled  and  the  powder  con- 

'-  '■  use  better  judgment  in  directing  hand  than  machine 


operations  of  ol 

eiimed,  showing  tliat  n 
drilling. 


Stalcment  of  tU  loorMngs  of  ihe  south  end  of  Msqufttoning  tunnel. 
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CHAPTER  XXL 
STAPFFS  CONTISUOUS  JIG. 

I  find  no  space  in  the  present  volume  for  a  discnssion  iit  length  of  the 
principlesoftheconceHtration  and  se  paratiou  of  ores,  which  Ihope  to  pub-' 
lish  next  year.  Meanwhile,  I  desire  to  describe  and  recommend  a  con- 
tinuous jig,  designed  by  Dr.  F.  M.  StapfF,  M.  E.,  a  Swedish  engineer  of 
skill  and  experience,  who,  having  tested  its  efficiency  in  practice,  offers 
it  for  trial  and  the/ree  use  of  the  American  mining  community,  at  the 
same  time  preventing  its  being  patented  by  publishing  this  description. 
He  does  not  claim  the  entire  invention  of  an  apparatus  which  is  a  com- 
bination of  parts  frequently  and  successfully  nsed  in  jigs  of  different 
construction,  it  being  easy  enough  for  experts  to  recognize  those  new 
and  essential  features  in  arrangement  and  construction  by  which  his 
machine  surpasses  similar  ones  of  older  date. 

The  cut  subjoined  represents  a  machine  built  in  full  accordauce  with 
Dr.  Stapflf's  designs,  which  was  constructed  at  Bethlehem,  Pennsyl- 
vania, for  the  Dolores  lead  mine,  Mexico.  The  ores  from  this  mine, 
galena  and  black  carbonate  of  lead,  are  associated  with  small  quanti- 
ties of  zinc-blende,  copper  and  iron  pyrites ;  they  contain  calcspar  as 
essential  gangue,  and  are  easily  dressed.  But  in  Sweden  good  use  has 
been  made  of  quite  similar jiggingapparatus for  dressing  copper-ores, 
containing  copper  pyrites,  iron  pyrites,  and  blende  in  a  gangue  of  quartz, 
hornblende,  and  other  silicates. 

Sizing.— It  should  be  understood  that  the  jigger  is  constructed  for  the 
treatment  of  sized  stuff.  We  cannot  here  enter  into  a  description  of 
sizing-maehines,  and  will  only  mention  that  the  size  of  meshes  in  the 
sizing-screens,  and  the  number  of  screens  subsequently  used,  must  be 
made  dependent  upon  the  specific  gravity  of  the  minerals  to  be  sepa- 
rated by  the  jigging  process.  For  the  separation  of  calcspar  and  zinc- 
blende  from  galena,  (Dolores,)  the  width  of  meshes  in  successive  sizing- 
screens  should  be  about  J.OO,  0-64,  0.41, 0.26,  0.17,  0.11,  0.07, 0.04  inches, 
when  perforated  plates,  with  round  holes,  or,  0.70,  0.44,  0.29,  0.18,  0.12, 
0.07,  0.05  inches,  when  wire-gauze  with  square  holes  is  used.  Stuff  pass- 
ing through  0.04-inch  meshes  is  too  fine,  and  stuff  remaining  upon  §  to 
1  inch  meahes  is  too  coarse  for  proper  treatment  by  this  jig,  which, 
however,  by  some  slight  alterations  in  constructive  details,  can  be  made 
fit  also  for  the  working  of  coarser  or  finer  stuff.  All  material  fed  on  the 
jig  should  be  free  from  dust. 

General  arrangement  and  modus  operandi. — The  main  box  contains  six 
compartments,  viz :  A,  open  for  the  circulating  water ;  B'  and  B",  con- 
containing  the  pump- pistons  B  and  E"  j  0',  and  C",  receptacles  for  the 
jiggedproducts;  D,aspaceforflltrationof  thewater  froratherefuse.  The 
■  raising  pistons  press  water  through  the  sieve-beds,  F'  and  F",  while 
tbey  draw  water  from  A  through  the  valves,  e'  and  e",  to  the  chambers 
B'  and  B".  A  consequence  ofthe  water's  rising  in  B'  and  B",  and  of  its 
sinkingatthesame  time  in  A,  is  acurrentfrom  left  to  rightalong  the  sieve- 
beds  to  D,  and  thence  through  the  holes,  A/  and  ¥',  back  to  A,  by  which 
the  medium  water-level  in  the  whole  vessel  is  restored.  The  valves,  d", 
d",  allow  the  water  to  pass  through  the  sinking  pistons,  so  that  there 
is  no  suction  against  the  sieve-beds,  and  no  current  from  right  to  left  is 


.^vGoogle 


494    MIXING    STATISTICS    WEST    OF   THE   EOCKY   MOUNTAINS. 

effected  by  the  back-stroke  of  pistons.  Sized  stuff  fed  upon  the  sieve- 
bed  F',  from  hopper  Q,  is  jigged  by  the  thrusts  of  water  from  below ; 
but  at  the  same  time  being  exposed  to  the  horizontal  water-cnrreut,  its 
lighter  particles  are  carried  across  the  ridge  c',  and  after  being  exposed 
to  a  new  jigging  operation  on  sieve-bed  P",  the  refuse  is  carried  across 
the  ridge  c"  to  the  chamber  D,  The  heaviest  parts  of  the  jigged  ore 
move  close  along  the  sieve-beds  F'  and  F",  and  eater  the  receptacles  C" 
and  C",  through  the  gates  /  and  g",  respectively.  Screens  of  woven. 
wire,  attached  before  the  holes  k'  and  h",  prevent  the  refuse  from 
being  carried  to  chamber  A.  Along  the  inclined  screen  i",  the  refuse 
is  led  to  a  discharge-opening,  m".  Continual  feeding  ftom  hopper  G-  is 
regulated  by  moving  the  plate/,  which  allows  more  or  less  stuff  to  be 
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drawn  from  the  hopper  by  the  fluctuations  of  the  water.  The  regular 
horizontal  movement  of  the  ore  from  left  to  right  is  promoted  by  a  slope 
of  sieve-beds  of  1  to  36.  By  slides  lif  and  A",  in  front  of  the  openings 
.0'  and  g",  the  quantity  of  products  entering  the  receptacles  0'  and  C", 
is  80  regulated  that  the  upper  surface  of  the  ore  in  process  of  treatment 
is  about  level  with  the  ridges  C  and  C".  If  plenty  of  water  {one  cubic 
foot  per  second)  can  be  disposed  of,  the  discharge  through  the  holes  m', 
■m",  til'",  from  the  chambers  C,  C",  and  D,  should  be  continual ;  but  if 
water  is  scarce,  the  receptacles  C  and  C"  are  emptied  periodically.  The 
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refnae-hole  m.'"  should  never  Tdb  totally  closed,  iu  order  to  allow  the 
refuse  to  escape  continually  with  a  certain  quantity  of  water,  which  has 
to  be  replaced  from  above.  ^  ,     ..,   , 

The  pistons,  by  through-rods  and  cross-heads  connected  with  levers 
O  receive  their  movement  from  cama  L,  working  against  the  lever.  It 
being  favorable  for  the 
jigging  process  that  the 
pistons  sink  slowly,  but 
rise  rapidly,  the  down- 
strobe  is  caued  directly 
by  cam,  and  the  up- 
stroke effected  by  a  coun- 
terpoise Q,  on  the  end  of 
lever  O.  By  alteration 
of  the  weight  of  this 
counterpoise,  the  veloci- 
ty of  the  rising  pistons 
'  may  be  changed  at 
pleasure.  Fine  ore 
must  be  jigged  by  short 
strokes,  coarse  ore  by 
long  ones.  For  chang- 
ing the  length  of  stroke 
at  pleasure,  a  set-screw, 
t,  18  placed  over  the 
guide-bar  v  of  the  lever 
O,  By  this  means  the 
back-arm  of  lever  O  can 
be  raised  so  much  that 
the  cam  L  does  not  catch 
the  head  of  the  other 
lever-arm  at  all.  Then 
the  piston  will  rest, 
though  the  cam-axle  is 

rotating;    or  it  can  be^ ^ 

lowered  so  much  as  to).    ^    i 
allow  the  cam  to  catch     ^M*"^ 
the  levet-head  3  to 
inches  above  the  releas- 


SEGTION  ia   a.i 


ing  points,  and  then  the  stroke  will  be  about  3  inches.  The  set-screw 
can  be  moved  along  the  guide-bar  while  the  machine  is  in  full  motion. 
An  elastic  cushion  of  rubber,  r,  is  applied  above  the  set-screw,  to  mod- 
erate the  shocks  of  the  falling  lever.  ..        ,  - 

All  Other  circumstances  unchanged,  the  quajitity  of  ore  jigged  in  a 
certain  time  depends  essentially  upon  the  number  of  piston-strokes. 
But  this  number  must  not  be  increased  so  much  that  the  ore  on  the  bed 
has  not  time  enough  to  settle  between  two  strokes,  consequently 
the  jig  should  be  rnu  slowly,  (about  60  strokes  a  minute,)  if  coarse  ore 
is  jigged  by  long  strokes,  and  fast,  (about  180  strokes  a  minute,)  if  the 
finest  ore  is  jigged  by  very  short  strokes.  The  most  favorable  number 
of  strokes  in  any  case  can  easily  be  produced  by  running  the  driving- 
belt  on  one  of  the  three  pulleys  of  different  diameter  on  the  same  cam- 
shaft. . 

From  the  preceding  it  is  easy  enough  to  see  the  wide  applicability  ot 
this  jig.  If  the  hopper  is  regularly  filled,  and  everything  else  regulated 
in  accordance  with  tlie  nature  of  the  ore  jigged,  viz,  supply  of  water, 
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number  and  length  of  strokes,  feeding  (by  regulator/,)  discharge,  (by 
regulators,  g'  ij",)  outlet  of  water,  prodncts  and  refuse,  (by  holes,  w'  m", 
m'",)  the  receptacle  C  will  receive  the  heaviest  ore,  receptacle  C''  an  in- 
termediate class  of  ore,  bos  D  gangue,  or  rock  fit  for  the  stamp-mill. 
The  products  of  the  jigging  process,  and  the  further  operations  they 
have  to  pass  through,  vary  in  accordance  with  the  mineralogical  char- 
acter and  the  size  of  the  treated  material.  Fine  Dolores  ore  will  give 
galena  and  lead  carbonate  in 
recepticleC,  blende  in  recep- 
title  C",  and  calcsparin  bos 
D,  coar'se  Dolores  ore,  galena 
and  carbonate  in  0',  blende, 
mixed  with  galena,  carbonate 
md  spar  ju  C",  spar,  with  lit- 
le  blende,aud  traces  of  Jead- 
ore  m  D.  In  this  case  it 
IS  necessary  to  submit  the 
crushed  products  from  C'and 
D  to  fuither  dressing  opera- 
tion << 

The  power  necessary  to 
dine  this  jigger  depends 
upon  the  area  of  pistons,  and 
npon  the  number  and  length 
of  piston-strokes.  Half  a 
horse  power  is  in  all  cases 
suflicient  to  work  a  jigger  of 
,  18  bv  18  inches  piston  area. 
sfC7«;^c(S  The  quantity  of  material 

worked  in  a  ccitain  time  is  greatest  if  the  'ituff  is  rich  and  of  middle 
size.     Of  pooi  copper  ore,  6  to  7  cubic  feet  ire  woiked  in  an  hour. 

&ome  dstatls  of  construction  — Most  of  the  constiuctive  details  of  a 
jigger  built  of  wood  can  be  seen  fiom  the  cut,  withont  further  explana- 
tion. If  acid  water  is  to  be  u^ed  for  the  jigging  operation,  wood  is  the 
best  material;  and,  brides,  it  is  the  cheapest.  Leaks  in  a  well-con- 
structed wooden  jigger-box  are  usnally  calked  by  dirt  after  the  jigger 
has  been  used  for  some  time,  and,  besides, it  is  of  no  practical  account  if 
a  few  drops  of  water  leak  from  a  vessel  through  which  J  to  1  cubic 
foot  is  run  per  second.  The  outside  walls  of  the  jigger-box  should  be 
at  least  3  inches  thick,  the  interior  partition-walls  U  to  2J  inches.  The 
X>laDks  forming  these  walls  should  be  united  by  hard-wood  wedges  fill- 
ing grooves.  It  must  be  rememiiered  that  soft  and  dry  wood  expands 
transversely  about  J  inch  per  foot  by  soaking.  A  wooden  box  con- 
structed in  accordance  with  the  cut  remains  not  only  tight  enough,  but 
it  can  also  be  easily  tivken  apart,  and  put  together.  Grooves  in  the 
side  walls  hold  the  bottom,  which  is  stiffened  by  transverse  rails ;  the 
end  walls  are  t&stened  in  the  bottom  and  side  walls,  the  long  pai^tition 
in  the  bottom  and  the  end  walls,  the  short  partitions  in  the  bottom, 
long  partition,  and  front  walls.  Uottom  rails  and  posts  form  a  frame 
around  the  box,  and  by  pieces  between  the  rear  wall  and  long  partition- 
wall  the  whole  construction  is  secured.  The  discharge-holes  m'  m"  m'" 
should  not  be  closed  otherwise  than  by  wooden  plugs  or  exterior  trap- 
door.s,  which  by  weights  working  on  knee  levers  are  pressed  against 
nozzles.  Close  a^ove  the  bottom  are  gates  i  for  cleaning  the  chambers 
A  B'  B"  D'  when  they  become  obstrncted  by  dirt. 
The  pistons  do  not  slide  directly  on  the  walls  of  partitions  B'  and  B", 
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but  on  hard-wood  linings,  which  can  be  replaced,  piece  by  piece,  if 
necessary.  The  main  valves  d  and  c",  of  rubber,  are  stiffened  by  thin 
sheet-covers ;  their  wooden  valve-seats  are  kept  in  place  by  buttons. 
Each  piston  is  covered  by  four  light  rubber  valves. 

The  meshes  in  sieve-beds  W  F"  and  in  screens  V  I"  must  be  fine 
enough  to  prevent  the  ore  from  passing  through.  But  it  is  not  necessary 
to  use  as  many  different  sets  of  sieve-beds  and  flltrating-screens  as  there 
aie  sizes  of  ore.  Two  sets  answer  all  practical  wants.  Wire  gauze, 
with  very  fine  meshes,  which  has  to  be  nsed  if  the  finest  stuff  is 
worked,  should  always  be  protected  against  too  speedy  abrasion  by 
wrapx>er5  of  coarser  ganzo.  The  frames  covered  with  wire  cloth  (P'  F", 
V  I")  rest  loosely  upon  and  behind  wooden  strips,  and  are  kept  in  posi- 
tion by  the  large  frame  H,  which  is  common  for  all  compartments  in  the 
front  part  of  the  jigger.  This  frame  contains  tho  ridges  c'  and  e",  and 
the  gates/,  /*',  /;",  which  move  in  grooves  j  /  is  kept  in  position  by  fric- 
tion only,  A'  and  A"  by  wing-screws  besides. 

Behind  frame  H  and  sieve-beds  F'  and  F"  move  the  piston-rods  in 
spacious  grooves.  Thelever-headsreceivingthe  motion  from  camsL  must 
be  covered  with  steel ;  the  counter-weights  Q  are  made  of  disks  of  metal, 
kept  in  place  by  eye-bolts.  'By  replacing  one  or  more  of  those  metal 
disks  by  wooden  disks,  and  by  moving  them  nearer  to  or  farther  from 
the  fulcrum  o,  it  is  easy  to  change  the  velocity  of  the  rising  pistons 
at  pleasure. 

H.  Ex.  211 32 


.^vGoogle 


498    MINING  STATISTICS  WEST   OP   THE  EOCKY  MOUNTAINS. 


CHAPTER    XXII. 
"WIEE-EOPE  TEANSPOR^ATIOF. 

In  my  report,  rendered  1870,  for  the  year  1869,  will  be  found  (pages 
679  to  581)  some  remarks  on  wire  ropes,  to  which  1  take  pleasure  in  add- 
ing the  following  notes  upon  steel  cables,  kindly  furnished  mo  by  Mr. 
A.  S.  Hallidie,  of  San  Francisco. 

Steel-wire  flat  ropes  are  in  general  use  throughout  California  and 
Nevada,  more  particularly  at  Gold  Hill  and  Virginia  City.  The  dura- 
bility of  steel  rope,  as  compared  to  iron  ropes,  is  as  6  to  5.  The  weight 
(for  equal  strength)  of  steel  rope,  as  compared  with  iron  rope,  is  as  6  to 
'  10.  The  life  of  a  steel  rope  working  in  the  Virginia  City  mines,  hoist- 
ing at  the  rate  of  1,000  feet  per  minute,  6  t«  8  hoists  per  hour,  for  a  ver- 
tical height  of  1,000  feet,  is,  on  the  average,  about  two  years.  The  steel 
wire  of  which  the  rope  is  composed  is  especially  manufactured  for  this 
purpose,  ordinary  steel  wire  being  unsuitable.  The  best'wire  does  not 
become  brittle  after  two  years'  wear,  but  possesses  still  the  admirable 
quality  of  being  tough  as  lead  and  hard  as  steel. 

The  great  tensile  strength  of  steel  wire  recommends  it  strongly  for 
the  purpose  of  hoisting  from  great  depths.  A  13-gauge  steel  wire  sustains 
a  breaking-strain  of  1,400  pounds;  whereas  the  same  size  best  charcoal 
bright  wire  sustains  a  breaking-strain  of  but  770  pounds;  and  the  steel 
wire  will  bear,  without  breaking,  two  turns  over  its  own  part. 

The  importance  of  using  ropes  of  high  teusile  strength,  such  as  steel 
alone  affords,  may  be  illustrated  by  the  case  of  a  rope  manufactured  by 
Mr.  Hallidie  about  the  first  of  January.  This  rope  was  2,000  feet  long, 
6  inches  wide,  J  inch  thick,  9,300  pounds  in  weight,  and  made  of  iron 
wire.  The  breaking-strain  of  this  rope  was  estimated  at  72,000  pounds, 
and  the  working  load  should  be  one-sixth  of  this,  or  12,000  pounds. 
.  Subtracting  from  the  latter  amount  the  weight  of  the  rope  itself,  we 
have  2,840  pounds  as  the  weight  of  cage  and  ore  that  could  be  safely 
hoistedj  that  is,  22  per  cent,  of  working  load. 

Now,  a  steel  rope  of  the  same  capacity  would  weigh  only  4,800  pounds, 
.  and  the  weight  of  cage  and  ore  that  could  be  safel.\-  hoistM  would  be  7,200 
pounds,  or  60  per  cent,  of  the  working  load;  aud  there  would  be  a  sav- 
ing in  dead  work  equal  to  the  ditterence  in  weight  of  the  ropes,  or 
4,560,000  foot-pounds  at  each  hoist.  For  rough  workj  moreover,  the 
steel  rope  has  an  advantage,  inasmuch  as  it  stands  abrasion  much  better 
than  iron. 

In  round  wire  ropes  steel  again  shows  its  superiority  over  iron, 
both  in  its  life  and  useful  eftects.  The  life  of  a  round  steel  wire  rope 
varies  according  to  the  character  of  the  hoisting-machinery.  In  many 
cases  such  ropes  have  lasted  three  and  four  years.  As  a  rule,  the  drum 
and  pulleys  should  be  100  times  the  size  of  the  rope. 

Endless  wire-r<^e  tramways. — The  nsa  of  endless  wire  ropes  for  above- 
ground  transportation,  which  was  alluded  to  in  my  report  of  1870,  (page 
668,)  has  been  perfected  on  a<  somewhat  different  principle,  already  men- 
tioned in  Chapter  I  of  this  report,  and  now  to  be  more  fully  described 
and  illustrated. 

In  the  rough  mountainous  portions  of  the  gold  and  silver  mining 
regions  of  the  Pacific  coast,  there  is  an  immense  amount  of  ore  which 
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Fig.  1. 


■wonld  be  of  great  valne  if  it  were  not  for  the  cost  of  hauling  or  trans- 
porting it  to  the  mill  or  fumacea  to  be  worked ;  -in  many  cases  this  ia 
done  by  packing  on  mules'  ba^ibs,  bauliiig  by  teams,  or  sliding  down 
chutes,  as  the  case  may  require,  and  the  cost  is  from  60  cents  to  $10  per 
ton  per  mile,  according  to  circumstances. 

During  the  winter  months,  when  the  snow  falls  to  great  depths  in  the 
Sierra  Nevadas,  it  is  not  practicable  to  transport  ores,  except  afc  inter- 
vals, ou  sleds,  and  consequently  work  has  to  be  suspended, 

The  importance  of  a  cheap  and  regular  mode  of  transporting  the  ores 
from  the  mine  to  its  reducing-works  has  called  forth  many  ingenious 
arrangements  by  those  interested  in  mining. 

In  Europe,  where  the  Hodgson  wire  tramway  is  in  use,  which  was 
referred  to  in  the  chapter  on 
Mining  Appliances,  i-eport  for 
'  1870,  some  success  seems  to 
have  attended  these  experi- 
I  ments.  Sofar,theonlypatents 
granted  to  American  citizens  in  the  United  States  have  been  issued  to 
Mr,  A.  S.  Hallidie,  of  San  Francisco,  California,  for  various  improve- 
ments and  inventions 
in  endless-rope  ways 
for  transporting  ores 
and  other  material 
over  mountainous 
and  difficult  roads. 
In  the  application  of 
this  system,  the  route 
to  be  followed  having 
been  determined,  and  ■ 
in  the  selection  of  ' 
which  it  is  better  to 
make  sharp  horizon- 
tal curves  than  verti- 
cal ones,  a  peculiar 
pulley  called  a  "  grip-  . 
pulley"  is  placedhori- 
zon  tally  at  each  end 
of  the  line,  or  at  what- 
ever point  the  motive- 
power  is  obtained. 

The  grip-pulley  has 
already  been  referred 
to  in  the  last  report, 
(page  664,}  its  office 
being  to  receive  the 
ropein  its  groove,  and 
by  the  pressure  of  the 
rope  on  the  clips  in 
the  circumference  of 
the  pulley,  to  grip  the  rope  and  prevent  it  from  slipping  in  the  groove  of 
the  pulley.  By  referring  to  Figs.  1  and  2,  it  will  be  seen  how  this  is  accom- 
plished :  ft,  rope ;  t  i,  clips  working  in  recesses  cast  in  the  circumference 
of  wheel  1 1,  and  on  fulcrnms  XS.  The  part  K  is  cast  separately  and 
bolted  on  to  the  wheel  after  the  clips  are  fitted. 

On  the  lineof  theroute,at  distances  ofabout  250  feet,  but  regulated  by 
the  cftnflgiiratiQn  of  tb&j3ftiUi.^y,are,  erected  strong  posts  with  horizontal^ 
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cross-arms,  sufBciently  high  above  the  ground  to  clear  obstrnctions,  &o. 
On  each  end  of  the  horizontal  arm  is  a  bearing-pulley,  the  groove  of  which 
la  semicircnlar,  and  of  sufficient  size  to  allow  the  rope  to  run  in  it,  and 
covering  half  its  circumference.  Immediately  over  each  of  the  bearing- 
pulleys  is  another 
pulley,  smaller  in 
diameter,  the 
groove  of  which 
is  a  quarter  circle, 
covering  one- 
fourth  of  the  cir- 
cumference of  the 
rope.  Fig.3  shows 
i^^5r?the  pulleys  in  po- 
^  sition;  a  the  upper 
pulley,  6  the  lower 
pulley,  h  the 
rope. 
A  steel- wire  rope 
o  f  three-fourths 
inch  diameter  is 
stretched  along 
the  route  around 
the  end  or  grip- 
puUeys,andinthe 
grooves  of  the 
bearing-pulleys 
which  are  attach- 
ed to  the  hori- 
zontal arms  of  the 
posts.  The  upper 
pulley,  a,  is  placed 
over  the  bearing- 
pulley  and  rope,  as  shown  in  Fig.  3,  the  circumference  of  the  two  pulleys 
rnnning  in  close  contact,  bat  having  an  open  space  sufficiently  large  to 
allow  the  carrier  /  to  pass  betw«en  the  pulleys  on  their  outer  sides. 

The  ends  of  the  steel-wire  rope  {made  from  spring-steel  wire)  are 
spliced  together,  forming  an  endless  tope ;  andmotion  beingimparted  to  it 
through  the  grip-pulley,  it  wilf  travel  in  the  direction  actuated,  supported 
at  intervals  by  the  bearing- pulleys,  and  retained  in  position^  between 
the  pulleys  on  the  horizontal  arms  of  the  posts,  as  shown  in  Fig.  3. 

About  50  feet  apart  there  are 
attached  to  the  rope,  by  means 
of  thin  steel  clasps,  projecting 
;  also  of  steel,  about  four 
'  inches  long,  and  of  a  form  as 
shown  in  Fig.  4,  the  outer  end  of 
which  is  fitted  with  a  journal 
and  collars  so  aa  to  take  a  suspension-bar,  which  hangs  vertically  and 
being  at  right  angles  to  the  arm,  keeps  it  in  horizontal  position,  c  and 
f,  Fig.  3,  show  this  arrangement  complete.  It  is  designated  aa  Uie 
"  carrier." 

For  conveying  an  ore-sack  or  box  holding  about  150  pounds,  one  of 
these  carriers  is  used,  having  a  book  at  the  lower  end  of  a  curved  sus- 
pension-rod ;  but  when  it  is  necessary  to  convey  a  car  or  self-dumping 
buckets,  or  a  load  greater  than  200  pounds,  the  number  of  these  carriers 


Fig.  4. 
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is  increased,  and  there  is  attached  to  the  lower  end  of  the  saspension 
bars  a  suitable  frame,  which,  in  combination  with  the  "  carrier,"  is  fur- 
Diahed  with  joints,  enabling  all  necessary  angles  and  cnrvea  to  be  passed. 
Figs.  5  and  6  show  the  double  carrier  for  conveying  a  self-dumping 
tiucket  or  car  holding  500  pounds  of  ore.    By  increasing  the  number  of 


Fig.  9. 


carriers,  and  thus  distributing  the  load  along  the  rope,  the  load  or  weight 
to  be  conveyed  can  be  also  increased. 

The  rope  being  set  in  motion,  carries  with  it  the  various  loads  of  ore 
or  whatever  material  is  transported ;  passing  without  impediment  aU 
the  bearing  and  gnide-pulleys,  as  well  as  the  end  grip-pulleys.  On  ac- 
count of  the  arrangement  of  the  bearing  and  guide  pulleys  a  and  6,  Fig. 
3  the  rope  cannot  jump  out  from  the  groove  of  the  pulleys  under  any 
circumstances,  while  they  permit  the  rope  and  its  load  to  pass  over  any 
mountain  or  through  any  valley. 

The  curves  are  passed  in  two  ways. 
For  a  very  acute  angle  two  horizontal 
grooved  pulleys  areemployed,  the  rope 
of  the  interior  angle  passing  around  in 
manner  shown  in  plan,  Fig.  7 ;  and  for 
ordinary  curves  a  series  of  pulleys  are 
so  placed  that  the  rope  always  leads 
fair  on  to  the  next  pulley,  being  de- 
flected in  passing  off  at  an  angle  not 
to  exceed  UP,  until  the  curve  is  com- 
pleted. This  manner  is  shown  in  Fig. 
8.  Fig.  9  shows  another  mode  of  con- 
veying the  ore.  The  car  being  on  an  ,  .  ,  ^  xx  i,  j  .  ^i. 
inclined  track,  is  taken  up  by  the  earner,  which  has  attached  to  the 
lower  end  an  inclined  bar  fitted  with  notches. 

The  speed  of  the  rope  is  usuaUy  200  feet  per  mmute.  If  the  ore-sacks 
contain  150  pounds,  and  aie  suspended  every  60  feet,  36,000  pounds  are 
delivered  per  hour,  at  a  cost,  including  interest,  wear  and  tear,  &c.,  esti- 
mated by  the  patentee  at  from  20  to  40  cents  per  ton  per  mde. 
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CHAPTER  XXIII. 

ELECTBIOITY   AND   E0CK9. 

This  chapter  was  read  by  me  as  a  paper  before  the  American  Insti- 
tute of  Miuing  Engineers,  at  their  Troy  meeting,  in  November,  18T1. 

There  is  much  vague  theorizing  about  the  eounection  between  elec- 
trical currents  or  discharges  and  the  formation  of  mineral  deposits,  and 
those  who  substitute  the  word  "  magnetism  "  for  "  electricity  "  mean  pro- 
bably the  same  thing.  There  is  no  need  .of  being  exact  when  one  is  ex- 
plaining things  on  a  grand  scale,  and  without  reference  to  the  details, 
that  is  to  say,  the  facts ! 

In  a  brief  treatise  on  mineral-deposits,  contained  in  my  report  of  1870 
on  mines  and  mining,  I  have  intimated  my  view  of  the  limits  to  which 
electrical  theories  of  vein  phenomena  should  be  confined,  namely, 
those  of  chemical  reactions,  either  taking  place  in  vapors  or  solutions 
of  mineral  substances,  and  resulting  in  precipitation,  or  occurring  in 
the  permeable  contents  of  mineral-deposits  already  once  mechanically 
or  chemically  precipitated,  and  resulting  in  varied  icetamorphosis.  In 
the  latter  case,  as  well  as  in  the  former,  th?  process,  strictly  speaking, 
involves  the  presence  of  vapors  or  liquids,  since  this  is  a  condition  of 
all  chemical  reactions.  The  effects  produced,  aside  from  such  as  I  have 
described,  by  the  mere  transmission  of  magnetic  or  electrical  currents 
through  solid  rocks,  I  believe  to  be  trivial  and  rare.  Mr.  Darwin,  in 
his  "  Voyage  of  the  Beagle,"  describes  the  vitrified  siliceous  tubes  of 
La  Plata,  caused  by  lightning  entering  loose  sand.  In  the  second 
volume  of  the  "  Geological  Transactions,"  referred  to  by  the  same  author, 
there  is  an  accxjunt  of  the  similar  formations,  called  fulgurites,  occurring 
at  Drigg,  in  Cornwidl;  and  another  case  is  described  by  Ribbentrop,  in 
Germany.    I  quote  a  part  of  Darwin's  description : 

"  Four  sets  entered  the  sand  perpendicularly  ;  by  working  with  my 
hands  I  traced  one  of  them  two  feet  deep;  and  some  fragments,  which 
evidently  had  belonged  to  the  same  tube,  when  added  to  the  other  part, 
measured  five  feet  three  inches.  The  diameter  of  the  whole  tube  was 
nearly  equal,  and  therefore  we  must  suppose  that  originally  it  extended 
to  a  much  greater  depth.  These  dimensions  are,  however,  small,  com- 
pared to  those  of  the  tubes  from  Drigg,  one  of  which  was  traced  to  a 
depth  of  not.  less  than  thirty  feet. 

"  The  internal  surface  is  completely  vitrified,  glossy,  and  smooth.  A 
small  fragment  exhibited  under  the  microscope  appeared,  from  the  num- 
ber of  minute  entangled  air,  or  perhaps  steam-bubbles,  like  an  assay 
fused  before  the  blow-pipa  The  sand  is  entirely,  or  in  greater  part, 
siliceous ;  but  some  points  are  of  a  black  color,  and  from  their  glossy 
surface  possess  a  metallic  luster.  The  thickness  of  the  wall  of  the 
tube  varies  from  a,  thirtieth  to  a  twentieth  of  an  inch,  and  occasionally 
even  equals  a  tenth.  On  the  outside  the  grains  of  sand  are  rounded, 
and  have  a  slightly  glazed  appearance.  I  could  not  distinguish  any 
signs  of  crystallization.  In  a  similar  manner  to  that  described  in  the 
Geological  Transactions,  the  tubes-are  generally  compressed,  and  have 
deep  longitudinal  furrows,  so  as  closely  to  resemble  a  shriveled  vegetar 
ble  stalk,  or  the  bark  of  the  elm  or  cork  tree.  Their  circumference  is 
about  two  inches,  but  in  some  fragments,  which  are  cylindiical  and 
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witlimit  any  terows,  it  Is  as  much  as  foul  mohes.  The  compMsion 
from  tbe  surrounding  loose  Baiid,aeting  wUle  the  tube  was  still  softened,  ■ 
has  evidently  caused  the  creases  or  farrows.  Judging  from  the  uncom- 
nrossed  fragments,  the  measure  or  bore  of  tbe  lightning  (if  such  a  term 
inav  be  used)  must  have  been  about  one  inch  and  a  quarter.  At  i  aris, 
M  Hachet  and  M.Beudaut  succeeded  in  making  tubes,  in  most  respects 
similar  to  these  fulgurites,  by  passing  very  strong  shocks  of  galvanism 
through  finely.powdered  glass ;  »hen  salt  was  added,  so  as  to  increase 
Its  fusibility,  the  tubes  were  larger  in  every  dlmensiou.  They  failed  both 
with  powde!-ed  feldspar  and  quarts.  Oue  tube,  formed  with  powdered 
glass,  was  very  nearly  an  inch  long,  namely,  0.983,  and  had  an  internal 
diameter  of  0.919  of  an  inch.  When  we  hear  that  the  strongest  batter.y 
in  Paris  was  used,  and  that  Us  power  on  a  substance  of  such  easy  tusi- 
bilitv  as  glass  was  to  form  tubes  so  diminutive,  we  must  feel  greatly 
astonished  at  the  force  of  a  sh6ck  of  lightning,  which,  striking  the  sand 
in  several  places,  has  formed  cylinders,  in  one  insbmoc  at  least,  thirty  feet 
lone  and  having  an  internal  bore,  when  not  compressed,  of  full  an  inch 
and  a  half;  and  this  in  a  material  so  extraordinarily  refractory  as 

"Tt'Ts'  unnecessary  to  dwell  upon  the  power  of  electricity  thus  mani- 

■   tested.    It  is  manifested  to  us  in  several  instances  where  houses  are 

struck  by  lightning,  and  metallic  objects  are  instantly  melted  by  the 

surehatging  current     What  I  wish  to  point  out  is  the  comparative  ranty 

of  such  electrical  effects  in  nature,  and  particularly  in  ore-deposits.    We 

do  not  and  in  these,  as  a  general  rule,  any  traces  of  vitnlying  fusion, 

and  we  mav  fairly  conclude  that  they  are  not  particularly  bable  to  this 

form  of  electrical  action.    It  has,  however,  occurred  to  me  that  some 

punzling  cases  in  mineralogy  might  be  due  to  this  cause,    livery  mm. 

eralogist  now  and  then  encounters  specimens  sincerely  alleged  to  be 

Jative  i.  e.,m  a  natural  state,  but  which  he  recognizes  as  the prcKlucts 

01  more  or  less  perfect  fusion.    In  most  instances,  no  doubt,  the  hision 

ha.  been  artificial,  and  the  specimens  ore  really  forge  or  furnace  pro- 

dnCA    Sometimes,  however,  they  may  bo  really  native,  and  yitnhed  by 

lighjiing.    Mr.  DaubriS,  in  a  paper  on  meteorites  in  the  AmuUes  ite 

JlKiH  for  1868,  remarks  that  lightning  produces  on  the  rocks  ot  the 

earth  a  varnish  which  is  not  without  analogy  ix>  that  ot  meteorites,    it 

occasiins,  namely,  on  certain  recks,  particularly  toward  the  summit  ot 

mountini,  the  formation  of  little  drops,  or  of  o  glaze,  to  which  Ue 

Saussut,  first  called  attention.    It  was  on  account  of  this  resemblance 

that  theiavants  to  whom  certain  meteorites  were  submitted,  which  leu 

at  Luc^  iil768,  expressed  their  opinion  that  they  were  merely  teiTestrial 

stones  vitlfled  by  lightning.  ^  ^    ^        i,    u 

But  the  -arity  and  comparatively  insignificant  extent  ot  such  phe- 

-     nomeua,  am  the  fact  that  nothing  of  the  kind  is  observed  as  normal  to 

mineral-depoits,  even  at  their  outcrops,  warrants  me  in  saying  that 

electrical  disiiarges  of  this  character  eaunot  be  considered  as  active 

agents  in  the  irmatiou,  filUng,  or  metamorphosis  of  veins. 

I  pass  to  consder  another  class  of  electrical  phenomena,  namely,  those 
connected  with  be  electric  resonance  or  boudonnement  of  mountains. 
Mr.  George  S.  iwight,  of  Montclair,  Kew  Jersey,  has  communicated 
to  me  a  recent  cas  of  this  kind,  personally  observed  by  him  on  Gray  9 
Peak,  in  Coloradoj-he  highest  summit  of  the  Kooky  Mountains.  He 
ascended  this  peakTith  a  party  about  the  10th  of  June  last,  reaching 
the  top  at  3  p.  m.  «ouds  had  been  gathering  for  an  hour  or  two,  aud 
storms  were  in  pro^ss  on  the  a(\ioiniug  ranges,  principally  to  the 
north  and  east,  with  ^avy,  rumbling  thunder  at  brief  intervals.    "A 
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Btrong  wind  from  the  west,"  says  Mr.  Dwight,  "  drove  us  to  shelter  be- 
hind a  pile  of  stones  some  four  feet  high,  which  former  visitors  had 
erected  as  a  screen.  Behind  this  we  crouched  for  some  time,  resting 
and  viewing  the  gorges  below.  Presently  one  of  the  party  arose  to  a 
standing  position,  and  the  instant  his  head  and  shoulders  were  ele- 
vated above  the  protecting  Hue  of  wall,  a  hissing  sound  was  heard  by  all 
of  us.  Onr  Mend,  with  a  possible  suspicion  of  snakes,  turned  about  in 
a  bewildered  manner  to  ascertain  whence  the  noise  came,  and  in  a  mo- 
ment exclaimed,  'Why,  it  is  me!'  His  hau:  stood  out,  and  the  gold 
spectacles  he  wore,  about  which  there  was  doubtless  some  small  amount 
of  steel,  crackled.  At  first  we  were  disposed  to  laugh  heartily  at  his 
esperience,  but,  as  one  by  one  we  rose,  (there  were  four  of  us,)  and  en- 
countered the  same  phenomena,  we  thought  best  to  beat  a  hasty  retreat 
from  a  spot  which  might  prove  dangerous,  and  discuss  the  theory  on  a 
lower  plane.  Each  of  us  experienced  the  sensation  the  moment  we  en- 
tered the  draught  or  current  from  the  west.  The  sound  was  as  loud  as 
that  produced  by  the  effervescence  of  ale  from  a  partially  uncorked 
bottle,  and  similar  in  character,  though  a  trifle  more  whistling  in  tone. 
It  was  accompanied  by  a  strong  smell,  as  of  sulphuric  or  muriatic  acid 
fames.  We  all  felt  the  prickling  sensation  in  our  fingers  also,  and  a 
certain  exhilaration.  These  passed  away  as  we  descended,  and  1  should 
say  left  us  entirely  within  250  feet  of  the  summit." 

Similar  experiences  are  described  by  M.  Foumet,  in  the  Cwnptes 
Rendm  de  PAcadSnie  des  Seienees  of  1867,  and  also  by  M.  Henri  de 
Sanssure,  in  an  article  translated  for  the'  Smithsonian  Report  of  1868. 
The  eases  enumerated  are  seven  in  number,  and  the  circumstances 
strongly  resemble  those  above  related,  except  that  the  odor  perceived 
by  Mr.  Dwight  and  his  companions,  possibly  due  to  the  presence  oi 
Dzone,  is  not  mentioned  ia  any  of  them,  though,  in  a  number  of  these 
instances,  the  electric  tension  appears  to  have  been  very  great,  and,  if 
almost  all,  there  was  a  crackling  of  the  soil  and  rocks  themselves,  ani 
a  peculiar  vibratiou  of  the  staffs  or  alpenstocks  of  tlie  la«t  observe-s, 
called  the  chant  des  bdtons.  Invariably,  according  to  the  authorifles 
quote.d,  there  was  an  attendant  shower  of  hail  or  sleet  at  the  sunmlT 
of  the  mountain.  M.  Foarnet  mentions  also  an  instance  of  nocturnal 
luminosity  on  the  Grands  Mulets  (Mont  Blanc)  as  referable  to  a  siuilar 
electrical  condition. 

De  Sanssure  draws  from  the  observations  discussed  by  him  fie  fol- 
lowing conclusions : 

1.  The  efflux  of  electricity  from  the  culminant  rocks  of  mou'tains  ia 
produced  under  a  clouded  sky,  charged  with  low  clouds,  envel-ping  the 
summits,  or  passing  at  a  small' distance  above  them,  but  w^hout  the 
occurrence  of  electric  discharges  above  the  place  whence  tlJ  continu- 
ous efflux  is  proceeding.  It  would  seem,  therefore,  tha'  'when  thia 
efflux  takes  placOj  it  sufticiently  relieves  the  electric  tensio  to  prevent 
lightning  from  bemg  formed. 

2.  The  continuous  efflux  of  electricity  from  the  grou^  toward  the 
clouds  is  not  unconnected  with  the  formation  ofTaporaud  probably 
also  with  that  of  the  hail. 

These  electrical  phenomena  seem  not  to  be  rare  -i  bigb  regions, 
though  they  are  by  no  means  frequent.  Many  perso^  accustomed  to 
climb  mountains,  such  aa  guides  and  hunters,  have  jJ^'^r  observed  the 
electric  resonance;  others  have  beaid  it  but  one "i'  twice  in  their 
lives.  But,  as  De  Sanssure  acutely  remarks,  it  imprecisely  on  those 
days  when  menacing  skies  repel  adventurers  from'^'*  highest  altitudes 
that  the  phenomenon  manifests  itself. 


.^vGoogle 


MISCELLANEOUS.  OUO 

If  we  now  inquire  what  are  the  permanent  physical  traces  left  by 
this  electric  tension  or  efflnx,  we  find  nothing  at  all.  Gray's  Peak  is  a 
locality  within  my  personal  acquaintance,  and  it  bears  the  marks  of  far 
other  agencies  than  this.  The  whole  mountain,  for  some  hundreds  of 
feet  below  the  summit,  appears  to  be  a  heap  of  broken  fragments,  some- 
times erroneously  called  boulders.  These  have  undoubtedly  been  pro- 
duced from  tlje  exposed  crags  and  ledges,  and  chiefly  through  the  agency 
of  frost.  There  is  good  reason  to  believe  that  this  and  many  other 
summits  have  be^n  frozen  through,  and  that  the  summer  thaws  do  not 
penetrate  into  their  solid  portions,  except  so  far  as  disintegration  may 
be  still  advancing  year  by  year.  I  have  been  informed  that  the  tunnel 
of  the  Baker  mine,"  which  is  above  timber-line  on  the  Kelso  Mountain, 
adjoining  Gray's  Peak,  did  not,  by  penetrating  200  feet,  get  beyond 
frozen  ground.  But  neither  the  Baker  mine  nor  the  Stevens  mine, 
which  is  about  at  an  equal  altitude  on  the  MoClellan  Mountain  oppo- 
site, nor  any  other  of  the  numerous  mines  in  our  western  districts,  sit- 
iiat,ed  at  great  elevations,  presents,  so  far  as  my  observation  goes,  pecu- 
liar appearances  referable  to  electricity  as  the  cause. 

In  reply,  then,  to  the  assertion  of  electric  theories  of  vein-formation, 
it  may  be  said  that  they  lack  the  basis  of  direct  proof,  and  tbattheindi- 
lect  evidence  of  analogy  is  against  them.  We  are  acquainted  with 
certain  effects  of  electricity  upon  rocks;  these  effects  we  do  not  find  m 
ore-deposits ;  and  what  we  do  find  there  is  referable  to  other  causes. 
The  prudent  theorist  will  he  content,  for  the  present,  with  electro- 
chemical, not  electro-phvSical,  action,  and  confine  himself  to  the  study, 
in  this  department,  of  the  possible  existence  and  eftects  of  galvanic 
currents  in  vein-contents,  dcpendiug  upon  chemical  reactions. 
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APPENDIX. 

THE  BULLION  PRODUCT. 

Estimates  of  the  bullion  prodnct  of  the  country  are  as  vagae  and 
variable  aa  ever.  In  my  last  report  I  discussed  at  length  the  different 
methods  by  which  it  has  been  attempted  to  ascertain  ou,r  production  of 
gold  and  silver,  and  vindicated  the  estimates  at  which  I'had  arrived  by 
laborious  and  careful  comparisons.  I  shall  not  here  repeat  the  arga- 
meut,  but  merely  recall  the  fact  that  I  showed  the  insufBciency  of  the 
data,  obtained  by  adding  together  the  amount  of  domestic  gold  and  sil- 
ver deposited  for  coinage  at  the  Mint  and  branches,  and  the  reported 
amount  of  ancoined  gold  and  silver  bullion  exported  through  the  cus- 
tom-house. 

I  shall  give  these  figures  for  the  year  187X  presently;  but  first  I  will 
quote  a  statement  courteously  furnished  me  by  Mr,  John  J,  Valentine, 
general  superintendent  at  San  Francisco,  of  Wells,  Fargo  &  Cc's  Ex- 
press.   Mr.  Valentine  says: 

With  a  view  to  ascertainiDg  as  accurately  as  possible  tie  product  of  precious  metals 
for  1871,  in  the  States  and  Territories  west  of  the  Missonri  Kiver,  I  have  caused  state- 
ments to  be  carefully  prepared  at  each  of  the  company's  offices  showing  the  amount 
shipped  monthly  during  the  year  named,  viz,  1871,    The  results  are  ; 


Territory  or  State. 

Silver  bullion  or 
amalgam. 

Gold  bullion, 
amalgam,  or  dost. 

Arizona 

Bnt  sb  Colnmb  a 
C  londo 

ral  lorn  % 
Idaho 

Nevada 
Ne    aaka 
Oregon 
Utah 

Wash  neton 
Wjom  ng 

S441     ^  H3 
1  «      b4 

^4        0 

22  4  7  045  7 

13     1      &1 

lib      3J  93 

1  14            «3 

6f      681     0 

16  167  4b4  01 

1  4  1  06    21 

4  031  50-   00 

1  C13  60'   15 
1    62  14 

13(   ir    J 

Total 

-4  246  669    t» 

8  0-  4  frib  90 

I .  ubniit  the  foliowiu),  as  an  appi ox i mutely  correct  statement  and  estimate  combined 

of  the  total  yield  of  precious  metals  for  the  States  and  Territories  of  the  United 
States  west  of  the  Missouri  Eiver,  excepting  New  Mexico,  for  ■wLich  I  have  no  data, 

Arizona  shipments $163,739  03 

Esttwate  like  amount  forwarded  by  other  routes  and  conveynnces...  163, 7H9  93 

British  Columbia  shipments 1,349,580  83 

Estimate  20  per  eeut.  by  other  conveyances 969,916  16 

Colorado— excessive  if  any  variation 3,046,917  33 

California 16,399,354  89 

Estimate  90  per  cent,  for  undervaluation  and  by  other  conveyances . .  3, 279, 870  77 

Idaho 2,408,001  58 

Estimate  20  per  cent,  by  other  conveyances 481,600  31 

Montana 4,060,y23  00 

Estimate 20  percent,  by  other  couveyances 812,185  80 
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„_   ,    „,,,  832,477,045  75 

^SS:;;:;::::::::;::;;:::;;:;:::;: ;:::    '.gSS 

|t^vi^«asi;ai.;;;i;ii;::::;;:::::;: u^-.S S 

WashiDgton,  full _i^ 

Totul  yield  for  mi 58,984,^9  66 

I  am  coDfident  that  tlie  allowance  of  20  per  eont.  for,  wo  may  say,  untlervaluaUoa 
and  otliei-  conveyances,  is  a  liberal  concession,  and  tliat  the  total  product  (lid  not 
exceed  the  ahove  amount. 

I  take  leave  to  differ  widely  in  many  points  from  tbese  estimates, 
and  for  most  of  my  corrections  of  them  I  have  positive  evidence.  Mr. 
Valentine's  addition  of  20  per  cent,  for  undervaluations  aurt  private 
shipments  may  be  sufBcient  for  California,  but  it  seems  far  too 
little  for  Idaho  and  Montana,  while  for  Colorado  he  mSkes  no  soch 
allowance  at  all,  but  transfers  the  exact  amount  of  the  express  ship- 
ments from  his  first  to  his  second  table,  with  the  enigmatical  comment, 
"  excessive,  if  any  variation."  If  this  means  anything,  it  means  that 
the  Colorado  shipments  of  bullion  are  overvalaed,  and  that  the  amounts 
upon  which  express  charges  are  paid  exceed  the  total  amount  pro- 
duced '  Ev  comparing  his  figures  with  those  given  in  my  chapter  on 
Colorado  it  will  be  seen  that  he  ignojes  $923,000  shipped  m  matte, 
$500,000  shii)ped  in  ores,  and  $100,000  used  by  manufactnrers.  and  that 
the  product  of  the  Territory  is  consequently  about  $1,523,000  more  than 
be  calculates-  ,      .         ^    .     tt        f 

With  regard  to  Utah  this  statement  is  equally  imperfect.  He  esti- 
mates the  shipments  of  ores  and  base  builiou  at  $1,000,000.  This  is  a 
mere  guess,  and  not  a  successful  one.  The  shipments  of  ore  from  Salt 
Lake  City  in  1871  amounted  to  10,806  tons,  averaging  at  least  $150  silver 
per  ton.  and  the  shipments  of  base  bullion  amounted  Uy  2,378  tons, 
averagiig  $175  silver  perton.  This  giyes  us  $1,620,900  as  the  value  of 
the  ores  and  $316,150  as  the  value  of  the  base  bullion,  to  which  should 
be  added  $500,000  for  the  lead  contained  in  ores  and  bars.  The  total 
of  these  items  is  $2,437,050,  against  $1,000,000  in  Mr.  Valentine's  esti- 
mate Considering  that  he  makes  apparently  but  $6,000  allowance  for 
undervaluations  and  private  shipments,  it  is  quite  within  bounds  to  say 
that  the  product  of  Utah  for  1871  was  about  $3,800,000,  instead  of 
$1,357,437,  as  he  has  it.  ^^  .     ^^     ^  _ 

The  express  shipments  from  Arizona  he  doubles  to  obtain  the  total 
yield  1  have  direct  evidence  that  this  result  is  too  small,  and  though 
I  cannot  say  precisely  how  much  too  small  itis,Ibelieve  my  estimate  is 
jiearthe  truth.  ,  „  ^  , , 

The  British  Columbia  shipments  are  omitted  from  my  table. 
The  product  of  New  Mexico,  omitted  by  Mr.  Valentine,  was  about 
$500,000,  and  the  product  of  Wyoming,  also  omitted  by  him,  was 
about  $100,000.  ^        .  t    ^^        i      +i 

In  calculating  for  the  whole  country,  east  and  west,  1  add,  uuuer  the 
head  of  "  other  sources,"  $200,000  to  cover  the  product  of  the  southern 
States,  and  the  extraction  of  silver  from  lead-ores  not  otherwise  taken 
into  the  calculation.  ^  -^   ■,  r.^  . 

My  estimate  of  the  gold  and  silver  production  of  the  United  btates 
for  the  year  1871  is  as  follows,  compared  with  former  years : 
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MOUNTAINS. 


........r.™„. 

,.«. 

187a 

1S.I. 

La    orala 

Uauwua 
Kevadn 

OcEon  aod  Washington 

Ma 

Huoo  ooo 
Mom 

wouooau 

1300, 000 

ao,  1100, 000 

1,863,000 
Q,500;000 

Sb"i«.... 

15<X.»K> 

'asolooo 

TqbI 

"   -^""^ 

Muo  (wo 

66,603,000 

I  exclude  from  the  statement  for  1871  the  product  of  the  smelting- 
works  at  Wyaudotte,  Michigan,  which  is  believed  to  amount  to 
$800,000,  beeaose  the  ores  there  redui^d  are  obtained  from  Silver  Islet, 
on  the  north  coast  of  Lake  Superior,  and  outside  of  the  United  States. 

Farther  comment  upon  the  above  figures  is  unueeessary.  It  is  evident 
that  the  product  from  placer-mining  has  continued  to  fall  off,  and  that 
there  has  been  a  great  advance  in  those  districts  which  are  chiefly  occu- 
pied with  quartz  mining.  In  California  the  placer  and  hydraulic  mines 
Lave  contiuued  to  suffer  from  lack  of  water ;  and  the  reduced  product 
of  that  State  is  probably  not  to  be  taken  as  a  measure  of  actual  decline 
in  these  branches  of  mining. 

The  amonnl.  of  gold  and  silver  coined  at  the  mints  of  the  United 
States  duriug  the  year  ended  December  31, 1871,  is  shown  by  the  fol- 
lowing tables  furnished  by  the  chief  coiner : 

Statemeaf  of  deposits  and  ct 


M„. -.„.*.. 

Goia-aepotJls. 

Sil,.r-lepo.iu 

Total  depoaiu. 

Bnmrh  mint,  Coraon  Cily 

16  1^37 

i9H16J17 

2^a07|«§e«e 

5.^587  96 

Tolal.. 

31  390  S«  75 

S.KO.OSS  07 

37,716.305  43 
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Gold 

-.„. 

«,„.,».„. 

B„  ..,..„. 

TotJLl. 

Fieeeij. 

Valne, 

Pieces. 

Value. 

PieCBB. 

yJ.«. 

p...... 

«... 

1, 124, 072 

{20,966,285  00 

'•«« 

«-,«» 

5,ei5,7.=;0 

msoooo 

!.,«« 

J24,170,213  30 

N  SNOWDBN,  Chief  Coiner. 

I  have  not  been  able  to  obtain  the  exact  figures  of  the  domestic  gold 
and  silver  deposited  for  coinage.  The  following  is  the  amount,  as  giveo 
by  the  Alta  California,  of  refluod  gold  and  silver  deposited  iu  the  United 
States  branch  mint  during  1871  by  the  San  Francisco  Assaying  and 
Eefining  Works: 


Month. 

Gold. 

Silver. 

0— • 

Value. 

Onocea.          Value. 

JanuBi 

56, 953. 18 
47:932.67 

90, 57^.03 
161,  37a  17 

ass 

77,s45.aa 

66.457.C6 
46,762.13 

(1,166,144  83 

■ssss 

1,978,479  79 
a,  075,571  S3 
1,;»),£7B0I 

wsss 

iiiii 

958,274  24 

iii-i'  ?Si 

a;98l.73'      1^054  84 
11,936.35.       16,043  45 

101,714135      136|50a00 

5-611.00  ^       7.!e9  ^ 

40|3B8.60'      541197  03 

895,664.41 
38,228.71 

18,337,175  30 
783,222  37 

400,754.90,    537,688  64 

933,893.12 

»,  120, 397  57 

' 

t  of  Jl 9, 120,397.57  refined,  und  $783,22 


The  following,  from  the  Commercial  Herald  of  San  Francisco,  gives 
a  comparative  view  of  the  coinage  at  the  branch  mint  in  that  citv  for 
the  years  1868, 1869,  1870,  and  1871,  as  follows : 


Montb. 

1868. 

,-. 

1870. 

,m. 

Januarv                                                                 • 

197,000 
640,000 
575.000 

71l|00O 

2,355,000 
1, 465, 000 
2,455,000 
2,415,000 
2,595,000 
2,413.000 

J4e7,ooo 

185,000 
743,000 

'9851000 

i;o4o:oao 

689  500 
2, 550;  000 
,669.300 
.648,000 

a,  155;  000 

2, 106,  000 

..is 

1;  676, 000 

$1.5T0.MO 

!'^s 

SiSa 

2,;6o!ooo 
i,90o,o::o 

1.689,000 
1,684,000 

17, 365, 000 

14,363,K0 

20,355,000 

20,026,775 

. 

The  coinage  of  the  mints  is  nndonbtediy  in  excess  of  the  domestic 
deposits  of  bullion  for  coinage,  since  deposits  of  United  States  coin, 
&c.,  are  also  recoined. 

From  the  reports  of  the  Bureau  of  Statistics  of  the  Treasury  Depart- 
ment  I  have  compiled  the  following  statement  of  the  imports,  exports, 
and  re-exports  of  the  precious  metals  during  the  year  ending  December 
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I>eiioriplion. 

Imports. 

Eiporla. 

Be.„p„.,. 

Bnlllon: 

.,..«- 

as;s 

$4,731 

1,^82,878 
m779.T36 

26,333,913 
37.293,426 

96.122 

Coin: 

1549  596 

15,a8ti,537 

39, 197,  .30 

U  913,006 

Erporfa  o/  floM  a?id  dilufT  hulUori /or  Jive  yixirs. 


Ye.. 

Gold. 

s,,..,. 

™.t 

$19, 199, 399 
17:4is;6a5 

eMm 

giss 

$34  695  836 

71,  944,  961 

7^57e,210 

Adding' now  the  total  coinage  to  the  total  exports  of  ballion,  "ive 
have: 


For  the  yeac  endinfi  Deoe 

.u.«.,m. 

0.,1 

m,... 

T„.,. 

$20,966,285 
e:  068, 173 

$3,10 
SO,  16 

,038 

S24  070  123 

Total 

37,034,458 

It  thus  appears  that  even  when  all  the  coinage  of  the  United  States 
mints  is  added  to  all  the  exports  of  builion,  the"  aggregate  is  far  below 
even  Mr,  Valentine's  estimate,  which  I  have  demonstrated  to  be  too 
small.  This  is  an  additional  proof  (if  one  wore  needed)  of  the  futility 
of  attempting  to  calculate  the  gold  and  silver  product  from  the  mint  and 
custom-bouse  returns,  making  no  allowance  for  ores  and  mattes  or 
base  bullion  shipped  abroad  and  the  large  amount  consumed  (not  as 
coin)  by  manufacturers.  In  my  last  report  I  discussed  this  subject 
fully. 

I  add  some  statistics  of  general  interest  concerning  principally  the 
commerce  of  San  Francisco. 

LFrom  tUB  San  Francisco  Commetcial  Hertja.J 
TBE*SDRE-PRODPCT,   IMPOKT8,  ETC, 

The  receipts  of  treasnie  from  all  sources,  throagh  Wells,  Farao  &  Co.'a  express  dur- 
ing (he  past  twelve  mouthB,  as  cotupwed  wiih  the  same  period  io  1870,  have  been  aa 
IbliowB ; 

1870.  1871. 

From  northern  and  southern  mines $38.409,1.13  835,008,383 

Coastwise,  north  and  south 4,472,594  3, 24,"),  431 

Imports,  foreign 5,466,883  4,108,724 

Totals 48.341,629      42,962,540 
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KECB1PT8  OP  T 


The  followiDg  table  comprises  the  receipto  of  treasure  in  this  city,  throutrb  .Wells, 
Jtargo  &  Co/a  express,  during  the  year  1871; 

From  the  northern  and  eowthem  mines. 


»,. 

aaver  balliDu 

Gold  dust. 

Cola. 

TotaL 

April ,;;.";!  ■i;.*.',";i";i";;;;;."";'ii:;;;;; 

$1,218,164 

i;^;mo 

$1,048,573 

nil 

I,S11,7« 

1, 1*3, 13i 

901^338 

1,037,610 

699,91! 
4S9,«SB 

199,' DS6 
730,  S53 
138,734 

570;601 
433,526 

»,  069, 464 

■J.  30^  388 
3;  07^145 
3,795,410 

Demmbar 

i4,fl09,8ee 

H16S,!I8< 
nol  aeparalt-a. 
not  separated. 

13,878,648 
17,7^131 

EOtfleparaled. 

notsoporated. 

7,135,958 
1?;575m4 

e,  eao,  sai 

4.813,787 

From  the  lutrihera  ci 


1871. 

Silver  bnlllon 

Gold  dUBt. 

0-. 

T0..I. 

Kees 

864.155 

29r|9Bl 
317,971 
199,971 
307, 8.W 

1100,317 

II 

so;  670 
118.813 
86,818 

^^ 

i,9ao 

149,073 

9,785 

3,553.608 
3,380,566 

708,096 
1,11 

nolaeparaled. 
DolBoparated. 
noltaparaled. 

From  (7g  southmi  coast. 


™. 

silver  bullion 

«....i 

Cln." 

TobU. 

$14,073 

11 

3S:3SS 

11 

6^845 

*47  3i^ 
4a* 037 
14,137 

39;  174 

*^^^ 

&^ 

^;^ 

7iC891 

5,750 

347,627 
Dot  Bcparaied. 

.1,15 

1.944!  436 

lotsepiiralcd! 
notaeparated. 

a.'3J4,o6o 

S,  391;  341 

ivGooqIc 
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January g638,966 

Tebruary 708,885 

Marola... 611,226 

April '13.450 

May 836,607 

Junu 'W.467 


5  iuelQcIe  tlio  amounts  s( 


July |604,905 

August 554,711 

September 542,678 

October 667,179 

Noveoiber 733,190 

December 767,516 


Total 8,100,778 


COIIBIKBD  EXTORTS. 


TUo  combiued  exports,  treasure,  and  mercliandise,  for  1S71,  as  oompared  witb  the 
same  time  in  1869  and  1870,  were  as  foUoira : 


50,831,300      31,204,* 


MOVEMENT  OF  COIN  IN  THE  INTERIOR. 

The  following  has  been  the  cironlation  of  coin  through  Wells,  Fargo  &  Co.'s  express 
during  1871 : 


Jmuiry 
1  ebrviary 
MircU 

May 

Julv 

Septembtc 
O  toler 

December 


To  interior. 

From  Intsrior 
und  coastwise. 

$957,536 

tia  3^7 

748,934 

8S7  7i3 

794,'?!!7 

1  353  710 

1  j^  431 

.         847,572 

1  314  285 

692,593 

1  -^43  891 

809,012 

1  <m  767 

597, -295 

1  Kr  413 

649,362 

1  H64  041 

731,975 

1  ''K2  9i5 

705,872 

1  bS7  U9 

531,353 

r  389  833 

8.385,437 

1^*  G32  438 

9,599,917 

1,242,556 

1,214,510 

Statmrnt  of  the  amount  of  b-eaaure  exported  from  San  Franciaco,.thr'mgh  publk  eiaaaeU,  to 
easttm  domestic  and  foreign  jjorts  danng  the  ytfir  1871,  exclitsire  of  shipmeitUi  Ihroagh 
United  States  mail 


To  New  To  k 
In  Janna  f 
In  F  b  ojry 
In  March 

IqmIj 
In  Jnno 
InJny 


InMsT 


ToCHnft! 

aSE::-; 

ag;::::::::::- 

In  July  !!";!!.'"- 

■--     ^^S^S 

177,338  85 
"       3T5|  551  93 

"t"!!: -^^i=i!. 

InFebcaary 

15,950  00 
7,91SOO 
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n&^^ 


In  Febroirj 
loManli 
Id  Apnl 
In  May 

In  Auangt 
In  September 
InOdoUer 
In  November 
In  Be««iiiboT 

To  Central  A 
In  Jsnnaiy 
In  Febroary 
InApnl 


In  October 
la  December 


(^Another  etaleiaentfrom  the  Alia  Califori 


ToC]   Da 

To  Central  Ameycaii  ports 

To  tngland 

To  France 

To  Jai)an 

To  Tah  ti 

ToNewliork 

by  i)OBt-office 
To  Pern 

To  Sandwich  leloada 
To  Mexico 
To  Brazil 


§b  0n5  OSU  41 

2h4  47o  0-1 

O    9S  310  oo 


S3, 364, 529  99 

239, 009  5S 

3,010,M4  45 


b  r>  470  4     ■ 

747,027  67 

2G,000  00 

14  107  euo  Jl 

7,737,180  (10 

19,287,291  21 

1  0  0-4 

1,500,000  00 

2j  oOO  UO 

30,000-00 

10,  000  00 

13,091  00 

66  m^  -iJ 

28.953.813  45 

4  301  IM  31 

7,  37H,  270  42 

■i    4)8    49    0 

36,332,083  87 
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Exports  of  treasure  via  Fanama. 


„„. 

Gold  bars. 

aiWerbara. 

TO.,, 

■     3^000  SI 
27,077  m 
^000  00 
5,880  10 
5,000  00 

1,000  00 
5,000  00 
6,687  06 
19.091  63 

505,000  00 

^5,0W00 
4^113  00 

10,000  00 

$28,713  61 

^^^Z 

FebraarjS 

5,000  oo 

III 

IIbI  MS  75 
85,336  79 
126;^  21 

^;w5  53 

4i;793I5 
91,466  06 

■gsss 

119, 179  50 
91,243  63 
139,  IM  95 

SI.  era  03 

60,6^96 
BO^Tia  97 

June  11 

m  943  21 

as;  937  61 
S4.(M1)  37 

14,  esr  30 

T..«1 

^..613  33 

9,  153,554  »1 

3,168,168  01 

6,213,340  50 

I..,.. 

Gold  bars. 

.av.M. 

a-». 

Total. 

gii 

335,210  14 

sn  3:17  69 

III 
III 

165    03  93 

$31098  00 
19  699  00 

7*^15  10 

i811,591  07 

S9.055  0T 
10,06*18 
112:494  62 

Total 

2,110,43146 

5, 171,  9(19  37 

66,1J3  90 

7  712,180  60 

Exports  io  China,  fe.,  per  si 


Date. 

GoM  bars. 

SS" 

a—. 

Total. 

ToCUbui: 

^14,900  01) 

.•'■Si 

941544  60 
781429  78 

$334,193  76 
190,387  la 

"7  ^  W 
^16:065  00 
130,945  00 

58;  820  00 
72,915  00 

.sss 

30,000  00 
214,387  75 

$381,093  20 

S^ ::::::::::::::::::::::::::;: 

Auput 

315,643  50 
350^210  60 

Deoemberl 

111,343  81 
■(.silver  bam.) 

36,105  20 

To  Japan: 

60,000  00 
2^91129 
63,500  00 

101, 000  00 
H  000  00 

tl5,5S0  00 

(flilTOrbara.) 

,     $3,000  00 

*1:^  6? 
262  926  91 
129,249  53 

129,349  53 

Total 

1,029,354  05 

2,008,456  41 

,  10^346  70 

4,112,157  66 
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Total  gold  received  in  San  Francisco  accoirdiug  to  tbo  Alta  California, : 

Sent  to  mint  for  coinage .818,337,175 

Exported  by  Panama  steamers ^1,613 

Exported  East  by  railroad 9,410,431 

Exported  to  Cbina,  Japan,  &c 1,029,354 

—      4,361,399 

Total  in  San  Francisco - 29,698,573 


Tabulated  statemeat  of  the  ^videads 
bg  tfie  mvamg  companies  of  Cali/or 
Jt'rmtciico. 
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Amador gl55,400  S24,050 

Amenta 21,000  

Chollar-Potoai 658,000  1,652,000 

Crown  Point 480,000 

Eureka 4.'i0,000  340,000 

Eureka  Consolidated 275,000 

Golden  Chariot 75,000  170,000 

Golden  Rnle 3,000  ....... 

Greenville 4,000 

Gonldnnd  Ciirry 48,000  
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Hale  aoJ  Nor 
Ida  Elmore.. 
Kentuuk  — .. 


4,000  $130,000 

0,000  . 

0,000  


150, 000 
10,000 
16,500 
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Meadow  Valley 
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North  Star ■ 

Original  Hidden  Treaeure 
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Sierra  Nevada . • ' 
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Wheeler 
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Total. . 


...  2,226,400        4,837,930 


^ii-.zx?:iiiL-^u'^::TSi.'z=TS'^i^ 


dealt  in  at  the  San  Francieeo  s(ocJ 
lished  by  B.  Wheela-,  editor  ofth 

aboard,  bang  an  extract  Jrom  »ne  nwaiarx 
San  Frandseo  Stock  Bepart,  December  13, 

1871. 
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THE    EOCKY   MOUNTAINS. 
1(3  of  assessments,  4'o- — ContJuued. 
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The  first  statement  of  this  kind  ever  published  was  issued  by  Mr. 
Wheeler  early  in  the  spring  of  1871,  and  was  just  in  time  to  be  incor- 
porated in  my  last  report,  while  it  was  in  the  hands  of  the  Public  Printer. 
Since  this  first  issue  of  April  8  (says  Mc.  Wheeler)  the  dividends  have 
increased  from  $22,797,849  to  $36,147,849,  and  the  assessments  from 
811,327,237  to  $13,199,916.  The  above  figures  exhibit  a  splendid  show- 
ing, which  will,  however,  be  further  improved  upon  the  coming  year. 
Since  November  15  Daney  levied  an  assessment  of  $8,000;  Overman, 
$25,600;  Original  Hidden  Treasure,  $31,499:  General  Lee,  $2,000; 
Golden  Chariot,  $30,000;  Washington  and  Creole,  $15,000;  Lillian  Hall, 
$7,500;  Jackson,  $12,500,  and  Phenix,  $25,000,  the  whole  aggregating 
$157,099.  The  dividends  disbursed  within  the  same  period  are  as  fol- 
lows: Chollar,$28,000;  Eaymond  and  Ely, $150,000,  and  Meadow  Valley, 
$90,000,  being  a  total  of  $268,000,  exceeding  the  assessments  by  $110,901. 

There  are  some  slight  clerical  errors  in  the  foregoing  table,  all  of 
which  I  am  not  able  to  correct  by  oMcial  statements,  and  therefore  I 
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leave  the  table  as  it  stands.  Mr.  Wheeler's  total  of  dividends  up  to 
'April  8, 1871,  $22,797,849,  is  $8i4,800  larger  than  the  total  given  in  my 
extract  from  his  table  of  that  date,  (see  my  last  report,  page  111,)  viz, 
$21,953,049.  The  difference  is  due  to  the  inclusion  in  his  table  of  the 
Idaho  mines,  which  I  then  omitted,  but  now  retain,  (on  account  of  his 
totals  as  now  given,)  and  to  some  other  completions  or  corrections  of 
the  first  table  which  I  cannot  trace,  but  which  amount  to  $434,800  at 

In'  the  present  table  I  have  noted  the  following  discrepancies :  The 
Amador  dividends,  at  $332.50  per  share,  amount  to  $800,250;  the  total 
Eureka  dividends  are  given  in  the  company's  ofllcial  report  at  $1,694,000; 
the  total  for  California  dividends  should  be  $2,728,300,  according  to  the 
items  given.  Eaymond  and  Ely  has  made  (including  the  December  divi- 
dend) $615,000  dividends,  instead  of  $465,000.  Mr.  Wheeler  has  simply 
omitted  the  December  dividend,  doubtless  declared  after  the  prepara- 
tion of  his  table. 


.^vGoogle 


£20     BIINING    STATISTICS    WEST    OF   THE    ROCKY   MOUNTAINS. 
Eigliest  and  loiveH  prkes  of  tiiining  etoeha  for  the  past  twelve  monfks. 
[From  tbe  San  Francisco  Weekly  Slock  Report] 
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■  EigUa  and  leviofi^-iees  of  miidng  slocfcs,  ^-c— Continued. 
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[From  tho  Con 


0  coal  trade  for  ISTD  md  1871, 
imercial  Herald  of  JaDnary  la,  IKS.] 


Importe.                                                                                                       "          lETO.  ICTI. 

Anthracite,  tons 31,320  7,331 

Anstralian,  teas 83,982  38,943 

Bellingham  Bay,  tODs 14,355  30,284 

Camberland,  tons 9,323  0,060 

CooaBay.tons 90,567  S8,890 

Chili,  tons - 7,350  4,164 

English,  tons 31,196  54,191 

Mount  Diahlo,  tons 129,761  133, 4g5 

Vancouver  Island,  tons 12,640  15,631 

Qneen  Charlotte  Island,  tons 565 

Sitia,  tons 18 

Kooky  Mountain,  tons 1,025- 

Seattle,  tons 4,918 

Total 330.493    315.194 

Specified  on  the  way  from  domestic  Atlantic  ports,  Deceniher  31 : 

ISIO.  1871. 

Tons 2,461        3,679 

Casks 890  885 

The  busineaa  of  the  past  year  in  this  leading  article  of  consumption  has  been 
characterized  by  great  firmness  of  all  varieties,  with  some  extreme  prices.  The  largely 
increased  demand  for  bituminous  coal,  for  'gas  purposes,  and  the  disposition  of  our 
ocean  steamship  companies  to  employ  it  esteneively  in  the  place  of  anthracite,  hereto- 
fore used,  have  produced  some  marked  changes  in  the  trade.  This  latter  article,  so  long 
the  leading  feature  of  the  market,  has  been  gradually  falling  off  for  some  years,  and 
has  now  touched  the  lowest  point  ever  reached;  while  the  market  now  takes  with 
firmness  an  amount  o£  foreign,  which  a  few  years  sineo  would  have  entirely  prostrated 
it.  It  will  be  observed  that  while  the  aggregate  of  our  foreign  varieties  is  somewhat 
under  the  imports  of  1870,  (which  were  excessive,  and  greatly  depressed  prices,)  yet  the 
English  varieties  have  greatly  exceeded  any  former  year,  and  yet  the  market  has  re- 
mained remarkably  firm  under  these  heavy  arrivals,  and  nearly  all  varieties  were  wanted 
at  full  prices  at  the  close  of  the  year.  Indeed,  many  of  tho  vessels  arriving  with  Eng- 
lish coal,  failing  to  get  return  cargoes  of  grain,  have  been  dispatched  under  charters  to 
Australia,  to  return  with  coal,  and  our  supplies  from  this  source,  through  the  c»ming 
spring,  wiU  be  quite  large,  but  being  all  ordered  by  parties  here,  little  or  none  of  it 
will  probably  come  upon  the  market,  and  we  may  not  look  for  much  change  in  prices 
nntil  the  arrival  of  the  fall  fleet.  In  the  mean  time  our  domestic  varieties  arrive 
freely,  and  control  the  market  within  tho  sphere  of  their  special  adaptability,  and 
show  a  gratifying  increase  on  last  year's  production.  In  addition  to  the  amounts  re- 
ported, it  is  understood  that  the  Central  Pacific  Railroad  Company  have  brought  over, 
for  its  own  consumption,  more  or  less  Kocky  Mountain  coal,  which  would  probably 
swell  the  figures  ofonr  eonstunption  of  domestic  varieties  to  something  over  300,000 
tons  for  the  year.  Below  will  bo  found  our  nsnal  five-yeai  comparative  statement  of 
the  various  varieties  received : 
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In  regard  to  markets  at  date,  recent  imports  continue  light,  and  business  much  re- 
stricted tor  want  of  needed  supplies.  Thelast  saleof  Chih  was  at  §13. 35.  There  is  no 
Nanaimo  on  the  market.  Seattle  sells  to  the  trade  at  £10;  Coos  Bay  at  89.75;  Belling- 
ham Bay,  S8. 50;  Mount  Diablo,  $6.25  to  88.25,  for  fine  and  coarse  respectively. 
Anthraeite  is  scarce  and  high,  say  f25  to  |35  for  the  driblets  to  be  had.  Cumberland 
is  also  out  of  first  hands,  jobbing  at  $23. 50  to  37. 50.  West  Hartley  is  held  at  $13. 50; 
Scotch  and  English  steam,  $13. 50  to  |13;  Australian  is  wanted  at  $13 1«  ?13. 50. 
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Product  of  ^aic^Hlver  in  1869, 1870,  and  1871,  and  exports  from  1S52  U 
[From  the  Commercial  Heiild  of  Jannarj  13, 18T2.] 
The  following  is  the  quicksilver  produced  in  1869, 1870,  aud  1871 : 
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And  our  exports  previously  liave  been — 


inisea:::;:.:: »3.i« 

jl,lB6l  33,965 

InlSW 8,443 


The  Eedinirton  compnny  has  produced  nothing  since  October  3J,  and  the  Phenix 
mine  has  produced,  during  1871,  763  flasks,  ftom  a  partial  working  of  the  mine.  The 
entire  product  of  all  the  mines  on  this  coast  for  the  year  1871  aggregates  31,881  flaska, 
against  29,546  the  year  previous.  High  prices  under  the  monopoly  rule  have  been 
kept  up  for  three  years  past.  The  three-yeai  contract  purchase  expires  on  the  1st  ot 
April  next,  when  a,  complete  change  in  the  programme  may  be  looked  for.  Already 
shipments  from  London  and  New  York  aie  en  route  to  this  coast,  and  lower  pnoes  may 
be  looked  for  at  any  moment.    Present  nominal  prices,  83J  to  85  cents. 
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Mammoth,  Beaver  HeaJ  County,  Montana 270,297 

Mammoth,  Lander  Connty,  Nevada • 172 

Mammoth,  Tooele  County,  Utah 316,317,318 

Mammolb,  White  Pine  County,  Nevada 184,185,195,518,520,521 

Mammoth,  Wyoming -  372 

Manhattan,  Boulder  Coonty,  Colorado 361    ■ 

Manhattan,  Placer  County,  California 45 

Manhattan,  While  Pine  County,  Nevada 195 

Manhattan  Company,  Lander  County,  Nevada 170 

Manhattan  Mill,  White  Pino  County^  Nevada ■- 199,200 

Manitowoc,  Humboldt  Connty,  Nevada ,..i 205 

Manyard  &  Brother,  El  Dorado  Connty,  California lOO 

Mapulesna,  White  Pine  Connty,  Nevada 197 

jSlarcellina,  Lander  County,  Nevada 17S 

Marfield,  Salt  Lake  County,  Utah 319 

Margaret,  Lander  County,  Nevada 173 

Maria,  White  Pine  Connty,  Nevada I9T 

Maria  Louisa,  White  Pine  Connly,  Nevada 19J 

Marion,  Alpine  County,  California 94 

Markley,  Amador  County,  California 69 

MarshaH,  Clear  Creek  County,  tlolorado 352 


„Google 


INDEX    OF   MINES.  hoi 

Martha  Washington,  Tooela  County,  Utali ^'^'^J? 

MBrtJD.  Wiiite  Pine  County,  Nevtida id' 

Mary  Ellen,  Wyoming-. -■-.-- „    ■    „ 

Maryland,  Whito  Pine  County,  Nevada '•"•   oq 

Maxon,  Amador  County,  California .'^'ouVi"-  sor.  sSi 

Maiwell,  Amador  County,  California 45, 88,51/, 520,521 

Mayflower,  Humboldt  County, Ne»ad a ioA'ih-  iqo  Too 

Mazeppa,  mile  Pine  County,  Nevada 184, 19»,  198, 109 

McBride,  White  Pine  County„Nevada =' 

McCormiek,  Wlilte  Pine  County,  Nevada '  ,}^ 

McDonald  &  Co.,  El  Dorado  County,  California J"" 

McElroy'B,  Calaveras  County,  California J7 

McFadden,  William,  Summit  County,  Colorado ■»» 

McMahon  Ledge,  White  Pine  County,  Nevada ■■■-  ^"^^ 

McMechBn's,8anD!ego  County,  California J" 

Meade,  Gilpin  County,  Colorado ™ 

McNevin   WJiite  Pine  County,  Nevada-.-- --,.-_--_-.----.-- "y 

Meadow  Valley,  Lincoln  County, Nevada 224, 433, 43-1,516, 517,518,520,^1 

Meadow  Valley  Mining  Company,  Lincoln  County,  Nevada ^^.^^ 

Meadow  Valley,  Western  Ex.,  Lincoln  County,  Hevada jiB,t«u,o^ 

Medeon,  Amador  County,  California ^ 

Morriira  Claim,  Beaver  Head  County,  Montana **|» 

Metropolitan,  Tooele  County,  Utah ,-;;a-;^-/;,--;:^  -on  en. 

Metropolitan  Mill,  White  Pine  County,  Nevada 198, 190,  :)17,518,oi0,  5-1 

Mexican,  Storey  County,  Nevada ''•^ 

Michigan  Bluf^  Placer  County;  California ti4 

Miller,  Salt  Lake  County,  Utali 7^-' 

Miller,  White  Pine  County,  Nevada '^' 

Milt«n,  Beaver  Head  County,  Montana ■ ^"^ 

MineralHill,  Tooele CouDty.Utah. .-..---..---... -.----- ■----■-  ^^ 

Mineral  Hill  Silver  Mining  Company,  Lander  County,  Nevada 180,518,520,5^ 

Mineral  Point,  While  Pine  County,  Nevada lxT'i« 

Miner's  Delight,  Wyoming '    ,n 

Miner's  Dream,  Calaveras  County,  California '" 

Miner's  Dream.  White  Pine  County,  Nevada --■  ifb 

MinneapoliB,  Clear  Creek  County,  Colorado - J5J,A)7..i58 

Miser's  Dream,  White  Pine  County,  Nevada I9o,197,401 

Miwanotacli,  Beaver  Head  County,  Montana f" 

Moffat  Shock,  Summit  County,  Colorado ^^ 

Moffit,  While  Pine  County,  Nevfuia --■  i-^ 

Mollie  Stark,  While  Pine  County,  Nevada .--105, 107, 401 

Monarch.  Tooele  County,  Utah - ■'"^'.f/x 

Monitor,  Humboldt  County,  Nevada ^'^ 

Monitor,  Nye  County,  Nevada - J™ 

Monitor  Ledge,  Lander  County,  Nevada i^O 

Monitocand  Magnet,  Salt  Lake  County,  Utah -(JlS 

Monitor  and  Northwestern,  Alpine  Connty,  California ^ 

Mono,  While  Fine  County,Nevada 1^ 

Mom-oe.  Nevada j'S 

Monte  Cinlfl,  Nevada  County,  California H' 

Montezuma,  Colfax  County,  New  Mexico :,',ai:^'i  -i^i  ^- 

MonteEUma,Sait  Lake  County,  Utah - J19,331,  .!24,.tic. 

Montezuma,  White  Pine  Couiily,Nevada ah 

Montgomery,  White  Pine  Couniy.Nevada 105.  iJa 

Montrose,  White  Pine  Co  only,  Nevada 187 

Moorhouse,  Nevada  County,  California J^ 

Mooae,  Park  County,  Colorado.---  dt>&.dbb 

Morgan  Ground,  Calaveras  County,  California ^° 

Mormon  Chief,  Tooele  County,  Utah 'at 

Morning  Star,  Alpine  County,  California ^ 

Morning  Siar, Iron  Rod  District, Montana ^ 

Morning  Star,  Placer  Connty,  California ''5 

Morning  Star,  Radersburgh,  Montana ^,'i'^, 

MomingStar,  Salt  Lake  Connty, Utah ''Si^ 

Mountain  Boy.  Humboldt  Connty.  Nevada f^^ 

Mountain  Chief,  White  Pine  County,  Nevada '»= 

Mountdn  Gem,  Tooele  County.  Utah ^5 

Mountain  King,  Humholdt  Connty,  Nevada o-'S'^-u 

Mountain  Lion,  Clear  Creek  County,  Colorado 3.->3,3ii8 
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Mouutain  Lion,  Tooele  County,  Utah 3(18 

MouQtam  Quail,  Calaveras  County, California 7S 

Mountain  Tiger,  Tooele  County,  Utah  ..,. _ J. 308,  309,  310 

Mountain  View,  Humboldt  County,  NpTada ■ 222 

Monnt  Bullion,  Alpine  County,  California 94 

Mower  &  Hays,  Summit  County,  Colorado 363 

Mnniford,  George,  Summit  County,  Colorado --■- 363 

Muscatine,  Clear  Creek  Connty,  Colorado 3j3,  3i5M 

WuBkox.Papk  County,  Colorado 360 


Naita.Kapa  County,  California 4.'i 

Napoleon,  Summit  County,  Colorado 363 

Narraganaett,  Owyhee  County,  Idaho -. 254 

National  Mining  and  Exploring  Company,  Uuiouville,  Montana 290,992 

Nave's  Claim,  KaderHburgh,  Montana , 296 

Nebraska  Company,  Nevada  County,  California - 117 

Nellie  Morgan,  Wyoming .' , 374 

Kelson,  Boulder  County,  Colorado , 360 

Nelson,  Summit  District,  Montana 2d3 

Nelson,  White  Pine  County.  Nevada ■ 195 

Nettie  McCnrdy,  White  Pine  County,  Nevada 193,203 

Nevada,  Humboldt  County,  Nevada 223 

Nevada,  Nevada  Connty,  California 45 

Nevada,  While  Pine  County,  Nevada 197 

Nevada  Butte,  Humboldt  County,  Nevada 518,520,5^1 

Nevada  Ledge,  Lander  County,  Nevada 170 

Nevada  Star,  Wbit*  Pine  County,  Nevada 197 

Nevins,DeerLfidge  Connty,  Montana 273 

New  Almadeii  Qniokailver,  California 523 

New  Idria  Quiekailver,  California 533 

Newton,  Amador  County,  California 45 

New  York,  Tooele  County.  Utah 305 

New  York,  (or  rinnegan,)  Calaveras  Connty,  California 75 

New  York  Hill,  Nevada  Connty,  California 45,127 

New  York  Lode,  Tooele  County,  Utah '307 

Nilea,  Mojave  Connty,  Arizona 331 

H  i-wat,  Boulder  County,  Colorado 351),  360 

Noel,  VVhita  Pine  County,  Nevada 197 

Nolan,  John,  Summit  County,  Colorado 363 

Noonday,  White  Pine  County,  Nevada 189,198,199,200,518,520,521 

Noram beg ua,  Nevada  County,  California 45 

North  Bloomfield  Gravel  Company,  Nevada  County,  California 117 

Northeast,  Radersburgh,  Montana '- - 295 

North  Fork  Claim.  Placer  County,  California 45 

North  Star,  Beaver  Head  County,  Montana 271 

North  Star,  Calaveras  County,  California 77 

North  Sim,  El  Dorado  Connty,  California 105 

North  Star,  Hnmboldt  County,  Nevada SOT,  217 

North  Siar,  Lander  County,  Nevada 170 

North  Star,  Nevada  Connty,  California 510,317, 118 

Noith  Star,  Placer  County,  California J23 

Nortli  Star,  Salt  Lake  County,  Utah 321.323 

North  Star, Tooele  County, Utah 3i(;,3]8 

Northwestern,  {Monitor  and,)  Alpine  County, CaKforni a 93 

Nngget,Iron  Rod  District,  Montana 286 

■Nuggut,  Lander  County,  Nevada 172 

Nutmeg,  White  Pine  County,  Nevada 201,2(12 


Oakland,  White  Pine  Conn  J  Ne  aJa 
Oak  Kidge,  Calaveras  Count     Ca    o  n  e 
Oakviile,  Napa  County,  Cul  fo  n  a 
Oasis,  White  Pine  Coun  V  Nevada 
Oocidenlal,  Storey  County  Neva  a 
Occidental,  Tooele  Ccun  y  T  tab 
Ohio,  Eadersburgh,  Montana 
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Ohio,  Salt  Lake  Coacty,  Utah ■^^ 

Oldfield,  El  Dorado  Coanty,  California f^ 

Old  Mortality,  Owyhee  Connty,  Idaho ^* 

Olive  Creelc,  Oregon. .\ J......... -^ 

Olson  &  DouttiasoD,  El  Dorado  County,  California ^     '■J 

Oneida,  Amador  County,  CaliPomia ^ ^"^  ■'"'°i 

Oneslmua,  Tooele  Coaoty,  Utah ^  f 

OnetH&Co.,  Calaveras  County,  California '" 

Only  Chance,  Deer  Lodge  County,  Montana f'-> 

Onyx,  Beaver  Head  County,  Montana - q'" 

Ophir.  Gilpin  Connty,  Colorado - 'J 

Ophir,  Salt  Lake  County,  Utah ",V-,"V;,V  rnn  fi, 

Ophir,  Storey  County,  Nevada 143,017,5^,531 

Opbir,  Tooele  County,  Utah :--- '*'' 

Or<utt'H,  Tuolumne  County,  California ^u 

Oreeon  Ledge,  Lander  County,  Nevada --  ■'" 

OriSltal.  Calilorda ol7,o^0,521 

Oriental,  Wyoming - - ' 

Original,  Owyhee  County,  Idaho *^ 

Oro,  Tooele  County,  Utah ^ 

Oro  Cache,  Summit  District,  Montana. --  ;?f'J?S 

OroFIno,  Owyhee  County,  Idaho  ,.-: .iov,£3i,Ms 

OroMinta,CaUveraB  County,  Califotnia..-.. ----.... ---.-■:-- ..,% 

OrovilleGold  and  Silver  Mining  Company,  Butte  County,  Cahforaa Id5 

Orphan  Boy,  Humfaoldt  County,  Nevada ^ 

Othello',  W&ite  Pine  County,  Nevada ^' 

Otlo,Huniboldt  County,  Nevada : -'-   ._:  ?*? 

Overman,  Storey  County,  Nevada 

Owego,  While  Pine  County,  Nevada 

Owens,  San  Diego  County,  California 

Owyhee,  UuionvillB.Montaua 


Pacific,  El  Dorado  County,  Califorina .-.--. "A-   "= 

Pacific  Milling  Company,  Lander  County,Nevuda..- .  —  .---—_ ■"*',« 

Pactolua  GoId^Mining  anil  Water  Company, luba  County. California JM 

Paee'B  Claim,  Clear  Creek  County,  Colorado •"'  ■ 

Paloma,  Amador  County,  California. .....--- °" 

PalomaorGwin,  Calaveras  Connty, California ---  «^ 

Pimaca,  Lincoln  County,  Nevada '^*'^''^"'^, 

Park,UnionTi!le,Montana..... ----■; S« 

Park  Pool  Association,  Park  County,  Colorado ^o" 

Parmelee,  Gilpin  County,  Colorado ^j 

Parkinson,  Uuionville,  Montana '   kq 

PalteiBOu's.Tuolumne  County, California -.-■  ™ 

Paul  &  Co., Calaveras  County, California im 

Paulding,  White  Fine  County,  Nevada '^^ 

Paulina,  Humboldt  County,  Nevada ^J^ 

Pelican, Clear  Creek  County,  Uolorado '^ 

Peabody,  Solon,  Summit  County,  Colorado ^ 

Peabody,  Wyoming - ,,,■ 

Peachy,  Placer  County,  California 'l.i 

PearcB&  Co.,  Summit  County,  Colorado ^* 

Peerless  Ledge,  Lander  County,  Nevada J'" 

Pendleton,  Tooele  County,  Utah ■*™ 

Peregrin!,  Calaveras  County,  California 'Ji 

Penin,  Nevada  County,  California 'f' 

Peru,  Humboldt  County,  Nevada ^" 

Petaluma,  Tooele  County,  Utah ^"^ 

Peter  Walter,  Placer  County,  California '" 

Petticoat,  Calaveras  County,  California .-.-. o'i'° 

Petdugill  or  Lone  Star, Beaver  Head  County,  Montana ----  ^'t 

Pewahic,  Michigan -;.■".-"■ rn 

Pfefler&Co.,  Calaveras  County,  Cahforma '" 

Phenli,  Eureka,  Nevada 

Phenix,  Lander  County,  Nevada 
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Phenix  QuiekBitvcr,  California  ... 
Pbiladelpbia,  Wbile  Fine  CouQty,  Ne\a<Ia 
Philpotts,  White  Pine  County,  Neiada 
Picajuoe,  Nevada  County.  California 
Picajune  Gravel,  Nevada  Coanty,  Californ  a, 
PiermoDt,  White  Pine  County,  Nevada 

Pilot,  Lake  Connly,  Colorado 

Pinchbeck,  Iron  Rod  District.  Montana 

Pine  Creek,  Humboldt  County,  Nevada 

Pine  Mountun,  Humboldt  County  Nevad-L 

Pine  Tree,  Mariposa  County,  Californ  a, 

Fiuon,  Salt  Lake  County,  Utah.. 

Pinto,  White  Pine  County,  Nevada 

Pioche,  Lincoln  County,  Nevada 

Pioneer  Chief,  Calaveras  County,  Cal  lornia 

Pioneer  Company,  Deer  Lodge  Coonty  Montana 

Pioneer  Ditch  Company,  ISeaver  Mead  County   Montana 

Klman  &  Wiley's  Claim,  Clear  Creek  County  Colorado 

Pittsburg,  Novaida  County,  Californ  a 

Pittsburg  and  Yuba  Klver  Mining  Company  \uba  County  Californ 

Pixty,  Humboldt  County,  Nevada 

Pleasant  Company,  Lander  County  Nevada 

Pleasant  Hill,  Tooele  County,  Utah 

Pleiades.  Nye  County,  Nevada . . . 

Plag-Ugly  Hill,  Placer  County,  California 

Plymouth,  Lander  County,  Nevada 

Pocahontas,  Clear  Creek  (Joauty,  Colorado 

Pocahontas,  El  Dorado  County,  Ca!  fora  a 

Pocahontas,  Salt  Lake  County,  Utah 

Pocatillo,  White  Pine  Couniy,  Nevada 

PoROnip,  White  Pine  County,  Nevada 

Pointer,  Yavapai  County,  Arizona 

Polar  Star,  Summit  District,  Montana 

Pollock  I  X  L,  Tooele  County,  Utah 

Pond  &  Co.'b  Claim,  Placer  County  California 

Pond  &  Constable,  Placer  County  Californ  v 

Pooi  Mao,  Calaveras  Couniy.  Californ  a 

Poorman,  Owyhee  County,  Idaho. 

Poor  Man's  Joy,  Deer  Lodge  Couniy   MonlanH 

Pope,  White  Pine  County,  Nevada 

Portage,  White  Pine  Connty,  Nevada 

Portland,  Tooele  County,  llrah  ... 

Port  Wine,  Wliito  Pine  County,  Neiada 

Poet  Hole,  White  Pine  County,  Nevada 

Potomac,  Tooele  Coanty,  Uiah  ... 

Powell,  Placer  County,  California. 

Powell,  White  Pine  County,  Nevada 

Pragft,  Clear  Creek  County,  Colorado 

Preston,  Tuolumne  County,  Californ  a 

Pride  of  the  East  Ledge,  Lander  County  Nevada 

Prince  of  Wales,  Salt  Lake  County  Utah 

Piinceton,  Boulder  County,  Colorodi 

Printer  Boy,  Lake  County,  Colorado 

Prise,  Gilpin  Coanty,  Colorado... 

Progress,  White  Pine  Connty,  Nevada 

Promontory,  White  Pine  Counfy,  Nevada 

Proteus,  Clear  Creek  County,  Colorado 

Prussian  Hill,  Calaveras  County,  California 

Puritan,  ISeaver  Head  Couutj,  Montana 

Putnam,  Tooele  Coonty,  Utah 


237,243  249  51(i  517  'lH  j>0  521 


Quandary,  Tooele  County,  Utah. . 
Quartz  Glen,  Calaveras  County,  Cal  f  rn  a 
Quartz  Hill,  El  Dorad*  County,  Ual  forn  a 

Quartz  Mountain,  California 

Queen,  Clear  Creek  Connty,  Colorado 

Queen  of  the  West,  Iron  Rod  Distni-t  Montana 
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R. 

Pago. 

RttBgia  &Co.,  Calavoraa  County,  California '" 

BiHlroad.  Amador  Coniity,  Califorma ^5 

Bailcoad,  Nevada  County,  California 117 

Railroad  Flat,  Calaveraa  County,  California-^- 51 

Ealbetand  Steele,  White  Pine  County,  Nevada i^ 

Ralston,  Gilpin  Oonnty,  Colorado Ml 

EamblerB' Luck,  White  Pine  County,  Nevada 9^ 

RaspWry,  Calaveras  County,  California *" 

Ratfara' Pay,  White  Pine  County,  Nevada J^ 

KawMde,  TuoluLnne  County,  California 49,61,67,69 

RaymondaDdElyMimDBCoinpany,LincolnConnty,  Nevada, 223, 241, 516, 517,518,520,521 

Head  aod  Benson,  Salt  Lake  Connty,  Utat - 319 

Red  Bird,  Humboldt  County,  Nevada 2S2 

RedBlnff,  Hot  Spring  Dialrict,  Montana 284 

Red  Hill,  Napa  County,  California 45 

Red  Hill,  Tuolumne  County,  California 45 

Redineton  Quicksilver,  Ciilifornia 5'o 

Kod  Jacket,  Humboldt  County,  Nevada 3^0 

Red  Jacket,  Michigan ; *f° 

Redman,  San  Diego  Connty,  California 90,  ai 

Red  Rover,  White  Pine  County,  Nevada 197 

Reese  River  Consolidated,  Lander  County,  Nevada 170 

Register,  Summit  County,  Colorado 364 

Reinhart,  New  Merico 338 

Relief,  Salt  Lake  County,  Utah 335 

Republic,  Humboldt  County,  Nevada 231 

Republic,  While  Pine  County,  Nevada , 199 

Reserve,  Calaveras  County,  California i-> 

Reserve,  (or  Slevenat.)  Calaveras  County,  California 75 

Rovolation,  Salt  Lake  County,  Utah 335 

Ehead,  Calaveras  County,  California 70 

Rhino,  Humboldt  County,  Nevada 221 

Rica,  Radersburgh,  Montana 395 

EichaidB,  Tuolumae  County,  California 45 

Richmond,  Clear  Creek  Counlj,  Colorado 356 

lUchmond,  Lander  County,  Nevada 177,  IHO,  391, 393, 399 

Ricker,  Unionville,  Montana 290 

Riland,  Coatney  &  Eoby,  Summit  County,  Colorado 363 

Rim-Rock,  Lander  County,  Nevada 180 

Eippey  &  Co  ,  Summit  County,  Colorado 363 

Eisifal*  White  Pine  County,  Nevada 187 

Rising  Star,  Idaho - 518,530,531 

Rising  Sum,  Humboldt  County,  Nevada. 333 

EisingSun,  Placer  County,  California 123 

Kvera  A.  Co.,  Calaveras  County,  California. 70 

Robert  E.Lee,  Radersburgh,  Montana 297 

Robert  Em  metl,  Wyoming 374 

Robinson  &.  Co.,  El  Dorado  Connty,  California 100 

Rock  Island,  Salt  Lake  County,  Utah 319 

Rock  River,  Butte  Connty,  California 45 

Rock  Springs,  Wyoming 367,370 

Roekafeilow,  Oregon 257 

Rockwell,  Tooele  County,  Utah 309 

Rocky  Moanlain,  El  Dorado  County,  California 98 

Rocky  Mountain  Company,  Wyoming 369,370,371,443 

Roman  Empire,  White  Pine  County,  Nevada .       196 

Rosalia,  Dofla  Ana  County,  Hew  Mexico 338,339 

Rosebar  Mining  Company,  Yuba  County,  California 133 

Roseland,  Lander  County,  Nevada 173 

Rosencraiis,  Preston  |t  Co.,  Tuolumne  Connty,  California 60 

Rough  and  Ready,  Plumas  County,  California 4.% 

Ruckel,  Oregon 257 

Rush  Valley,  Tooele  County,  Utah 307 

Russian,  Nevada 402 

Rye  Valley,  Oregon - 257 
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Sage  Brush,  While  Pine  Coon ty,  Nevada 195,196 

Snilor,  El  Dorado  Countj,  Catifurnia 4& 

Saint  Croix,  Owyhpe  County,  Idiiho 254 

Saint  Lawrence,  El  Dorado  County,  California. 45, 108 

Saint  IiBwrentre  Silver  Mining  Compaoy,  Sui:^it  County,  Colorado 363 

Smut  Louis,  lEI  Dorado  Connly,  Califoinla 105 

Saint  Louis,  Tooele  County,  Utah    305 

SalDt  Lonia  and  Montana  Mining  Company,  Deer  Lodge  County,  Montana 378 

Saint  Pal rielt,  Tooele  County,  Utah ;W7 

Salazar.  While  Pine  County,  Kerad a 197 

Sale  &  McSorley,  Hevada  Couwy,  California ilS 

Sally  Davis  Ledfce,  Lander  County,  Nerada - 170 

San  Frani'iaco,  Wliite  Pine  County,  Nevada 202 

San  Pedro,  White  Pine  County,  Nevada 19(i 

Santa  Cruz,  Calaveras  County,  California.; 45 

Santa  t"6,  Clear  Creek  County,  Colorado 350 

Saratoga,  Wbjte  Pine  County,  Nevada _  196,197 

Sare;ent  &  Jacobs,  Nevada  County,  California 45,117 

Sauleby,  Iron  Rod  District,  Montana - 266 

Sttiindera,  White  Pine  County,  Nevada. ..' ^ 196 

SttVBR©,  Clear  Creek  County,  Colorado 35C 

Savage.  Lander  County,  Nevada — 170, 172 

Savage,  Sail  Lake  Countv,  Utah 3I9,3U1,324 

Savage,  Storey  County,  Nevada 144,155,156,157,426,517,520,521 

Seandia,  Owyhee  County,  Idaho — 254 

Swiffarl,  Calaveraa  County,  California ,  70 

Sclilein  Brotbei'a,  El  Dorado  County,  California 106 

Seotia,  Tootle  Gonnly,  Utah 317 

Scott,  Salt  Lake  County,  Utali 319 

Seott,  White  Pine  County,  Nevada 197 

Staton,  Clear  Creek  County,  Colorado 349 

Seaton  Ko.  2,  Clear  Creek  County,  Colorado -■ ^      349 

SestonNo.7,  Clear  Creek  County,  Colorado 349 

SesfTeRaled  Btleher,  Storey  County,  Nevada... 155,156,517,520,521 

Seniinc!,  Lander  County,  Nevada .-.- 172 

Sentinel,  Wliire  Pine  County,  Nevada 198 

Seo,  While  Pine  Conn ty,  Wevada 19t) 

Seven-Thirty,  Nevada  County,  Californiii 127 

Sexton,  Yavapai  Coanty,  Arizona 335 

Seymour,  Tuorle  County,  Utah 313 

Seymour  No.  2,  White  Pine  County,  Nevada 196 

Seymour  &  Durby,  White  Pine  County,. Nevada 198 

Stiarp,  While  Pine  County,  Nevada 189 

Shaw  &Co.,  Calaveras  Uounir,  California 81 

Shawmuf,  Tuolumne  County,  California 60 

Slieha,  Humboldt  County,  Nevada - 209,217 

Sheba  Mill,  While  Pine  Conuty,  Nevada )99 

Sheboysran,  While  Pine  County,  Nevada 197,198 

Sheep  Eanch  Claims,  Calaveras  County,  California :  67,77  - 

Shepiiard  &  Co.,  El  Dorado  County,  California 101 

Sherman.  IJeaver  Head  County,  Sloniana 267 

Shiloh,  Hnmboldt  County,  Nevada 216 

Shipley,  Plaeer  Coanty,  California - 122 

Shoebiidge,  Tooele  County,  Ifiah 316,318 

ShooFly,  Hnmboldt  County,  Nevada '. 221 

Shoo-Fly,  Nje  County.  Nevada 183 

Sibley,  iieaver  Head  County,  Montana 267 

Sierra  Buttps,  Sierra  County,  California 138- 

Sierra  Nevada.  Swrey  County,  Nevada 155,156,516,517,520,521 

Sierra  P.IBCO,  White  Pine  County,  Nevada 19i,198 

Silver  Bluff,  White  Pine  County,  Nevada 203 

Silver  Brick,  White  Pine  C4unty,  Nevada J96 

S4ver  Chariot,  White  Pine  County,  Nevada 201 

Silver  Chief,  Tuoele  County,  Utah 308,a9 

Silver  Cloud,  Lauder  County,  Nevada 170 

S.lver  Cloud,  Tooele  County,  Utah 313 

Silver  GIhi ice,  Alpine  County,  California 93,94 

B,lverJane,  Tooele  County,  Utah 314,3t& 
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Silver  KiDC,  Tooele  CooHly,  Utah ^'^^'^"1 

Silv«r  King,  {first  extensioQ  west,)  Tooele  Couoty.  Utah 307 

Silver  Minm"  Company,  Humboldt  Co  ant j,  Nevada -  20fi,207 

Silveiopolis,  Tooele  Countv.TJiah 306,310, 31  [ 

liWerPW.  mite  Pine Connty. Nevada 189,190,107,198,199,200 

Silver  Queen,  Maricopn  County,  Arizona 3^ 

Silver  Queen,  Tioele  Oountj,  Uiah 305 

Silver  Queen,  White  Pine  County,  Nevada ^f 

Silver  Rose,  Beaver  Heacl  Conuty,  Montana **>' 

Silver  Shield,  Tooele  County,  Utah 313 

Silver  Sprout.  Inyo  County,  California 9'.  9^ 

Silver  Star,  While  Pine  County,  Nevada - I9t) 

Silver  Star  Consolidated,  White  Pine  County,  Nevada I9i> 

Silver  Srone,  White  Pine  County,  Nevada -  2iJ0 

Silver  Vanlt.White  Pir.0  County,  Nevada ........513,520,6^1 

Silver  Wavo,  White  Pine  Comity,  Nevada 135,188,198,199,518,520,531 

Silver  Wedge,  White  Pine  County,  Nevada 195,193,197,518,5^,531 

Silver  Wing,  Summit  Countv,  Colorado ™3 

Silver  Wreath,  Whita  Pine  County,  Nevada - 203 

Siasler,  Summit  Coniity,  Colorado - 3»* 

Slate  Ledge,  Nevada  County,  California - ^* 

Slattery,  Wyoming - 372 

Sliger  Cleim,  El  Dorado  County,  California ^.i 

Slovan,  ClearCreek  County.  Colorado 3SS 

Smartsville  Hydraulic  Mining  Company,  Yuba  Connty,  California -.-  Ul 

Smith,  Boyd   &  Co.,  Deer  Lodge  County,  Montana 274 

Smith,  J.  R,  White  Pine  County,  Nevada 1%,  198, 199 

Smoky  Mill,  White  Pine  County,  Nevada 199 

Snow  Drop,  Humboldt  County,  Nevada 222 

Snow  Drop,  White  Pine  County,  Nevada - 195, 196, 197, 198 

Socralea,  Sonoma  County,  California ^5 

Soles  and  Perkins,  Wyoming ; 3i4 

Sonora,  Clear  Creek  County,  Colorado *™ 

Sophia,  New  Mesico..' — - - "^ 

Si'U Is hy,  Tuolumne  County,  California 6J 

South  Aurora.  White  Pine  County,  Nevada - 200 

South  Bank,  Calaveras  County,  California 78 

South  Star,  Nevada  County,  California !« 

South  Sinr,  Salt  Lake  County,  Utah 323 

South  Yuba  Canal  Company,  Nevada  County,  California 4i> 

Southern  Light  Ledge,  Lander  County,  Kevada 170 

Sovereign,  Alpine  County,  California 91 

Spagnoli,  Amador  Connty,  California '15 

Spanish,  Tooele  County,  Utah 314, 40.'!,  404 

Spanish,  White  Pino  County,  Nevada 19b,  197 

Sparrow  Hawk,  Tooele  County,  Utah 313,  au 

S'lear,  W lilt e  Pine  County,  Nevada 203 

Speckled  Trout,  Deer  Lodge  Connty,  Montana 278,  «79 

Spring  Gnli'h,  Tuolumne  County,  California B9 

Spring  Gulch  Ditch  Company,  Beaver  Head  County.  Montana 262 

Spring  Hill,  Nevada  County,  California -■ 45 

Spiing  Valley,  Butte  County,  California - 135,  l:i7 

Sialker'a  Claim.  Gilpin  County,  Colorado - 343 

Stambonl,  While  Pine  County,  Nevada 195 

Stanialans,  Calaveras  County,  California 4o 

Staples  &  Co.,  El  Dorado  County,  California 45 

Star  Con  solid  a:  ed.  Lander  County,  Nevada 179 

Starr  Tiing,  Tuolumne  Connty,  Call  lor  uia - 69 

Siepbenson.  DoQa  Aiia  County,  New  Mesico 338, 3S9 

Sieiling,  Yavapai  County,  Arizona 3;)3 

Sleveuot,  (or  Keserve.)  Calaveras  Conn ly,  California 75 

Stevens,  Clear  Creek  Connty,  Colorado - '^53,355, 35S 

S tickle's  Ground,  (or  Union,)  Calaveras  County, California 75 

Sifinl  Lawrence,  Owyhee  County,  Idaho 254 

Smnt  Louia,  Placer  County,  California '2^ 

Saint  Louis  Company,  Montana ^^ 

Stockholm.  Whit«  Pino  County,  Nevada 19;) 

Stoker,  Salt  Lake  County,  UUh ™ 

Stonewall,  Nye  County,  Nevada Jtw 
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Page. 

Stonewall,  San  Diego  County,  California 90 

Stonewall,  White  Pice  County,  Nevada 196,198 

Storm  Ledge,  White  Pine  County,  Nevada 203 

Saint  Patrick  Mining  Company,  Placer  County,  California lSl,517,&20,5ai 

Saint  Paul,  Beaver  Head  County,  Montana g63 

Stnrgeas,  Tooele  County,  Utah ', gjs 

SubJQgation,  Tooele  County,  Utah _ 305 

Succor,  Steroy  Couaty,  Nevada 143,155,156,516,517.590,521 

Summit,  Amador  County,  California .-. 88 

Summit,  Owyhee  County,  Idaho , 254 

Summit.  White   Piue  County,  Nevada 197,20! 

Summit  Claims,  Placer  County,  California 116 

Mnmmit  and  Nevada,  Wiiite  Pine  County,  Nevada 195,196,197,199 

Sunbeam,  Tooele  County,  Utah 316,318 

Swan,  Summit  County,  Colorado '. 3B3 

Swansea,  Tooele  County,  Utah .  316  317 

Swansea  Mill,  While  Pine  County,  Nevada 196,199 

Sweepstakes,  Humboldt  County,  Nevada .  223 

Sweepstakes,  Wliito  Pine  County,  Nevada 201 


Table  Mountain  Tunnel  Compauj-,  Tuolumne  County,  California 63 

Taeftand  Franklin  Ground,  Placer  County,  California 115 

Tallulah,  Humboldt  Count v,  Nevada 213 

Tampico,  Tooele  County,  Utah 308,310,311 

Tar  Heela,  Park  County  Colorado z&& 

Tatshiah,  Alpine  County,  California _ 93,94 

Tiiereaa,  Salt  Lalte  County,Ulah 319 

Thompson's  Claim,  Eadersburgh,  Montana 398 

Thorn,  Calaveras  County,  California 70,81 

Thorpe,  Calaveras  County,  CalifoAia 70 

Thorp'a,  Cataveraa  County,  Caljfol'nia 80 

Tiger,  Summit  County,  Colorado 354 

Tiger,  Yavapai  County,  Arizona 331,333, 3S4 

Tincroft  Mines,  Cornwall ^jjy 

Tip-Top,  Lander  County,  Nevada ^ I77 

Tennes'ea,  Wyoming _ 374 

Todd,  J.,  Summit  County,  Colorado 302 

Tolin,  Iron  Rod  District,  Montana ggg 

Toll  Eoad,  While  Pine  County,  Nevada J9B 

Tom  Paine,  While  Pine  County,  Nevada jgS 

Town  Talk,  Nevada  County,  California 45,119 

Tr^nor,  Conovan  &  Co.,  Deer  Lodge  County,  Montana 273 

TrcBHure,  Tooele  County,  Utah 3J3 

Treasure,  (O.H.,)  While  Pine  County,  Nevada 194,186,195,196,517 

Treasure  Hill  Company,  White  Pine  County,  Nevada 198,199 

Trench,  White  Piue  County,  Nevada 196, 198, 199  200,204 

Trenton,  Humboldt  County,  Nevada 216 

Tresavean  Mine,  Cornwall 4gg 

Triangle,  Lander  County,  Nevada J72 

Tripoli,  Humboldt  County,  Nevada 221 

Troy,  Lander  County,  Nevada 170 

Troy  Company,  Nevada  County,  California 117 

Truekee,  Whito  Hne  County,  Nevada 190,197,198,199,300 

True,  Humboldt  County,  Nevada 2J0 

True  Blue,  Humboldt  County,  Nevada .    223 

Trust  &  Hoper  Company,  Nevada  County,  California 117 

Try  Agiun,  El  Dorado  County,  California y8,99 

Tucson,  Tooele  County,  Utah 3O8 

Toilock  &.  Co.,  Tuolnmno  County,  California C9 

Tnlty  &  Co.,  Nevada  County,  CaLifomia.. lig 

Tnnnel,  Clear  Creek  County,  Colorado 356 

Turkey  Hill,  Placer  County,  California II4 

Turner's  Fiat  and  Table  Mountain  Mining  Company,  Tuolumne  County,  Cali- 
fornia   53,54 

Twilight,  Kadersburghi  Montana 296 
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V. 

Uncle  Sam,  White  Fine  County.  Novaaa ^^d^'^^t 

Union,  Calaveras  County,  California '     i,^ 

Union  Ho.  2,  Lander  Cuunty,  Nevada - 1™ 

Union  (or  SUckle'e,}  Calaveras  County,  California ----..  75 

Ueion  Company ,w::alaTeraB  County,  California 45, 517,  &Jli,  Wl 

Union  Copper,  Calaveras  County,  California j^ 

Union  Copper,  Humboldt  County,  Nevada 9^^ 

Union  Hill  Gravel  Company,  Nevada  County,  California,.,. 118 

Union  Hydraulic  Mining  Company,  Yuba  County,  California 1^1 

Union  Series,  Humboldt  County,  Nevada ^lo 

United  States,  WMle  Pine  County,  Nevsda 1™ 

U.  S,  Grant,  El  Dorado  County,  California -""lA^  ,^,  ]„l 

Utah  Silver  Mining  Company,  Tooele  County,  Utah 314, 40if,  404, 405 

Utiea,  Calaveras  County,  Cahfornia ''6 


Valiejo,  Tooele  County,  Utah 3ffit 

Tanderbilt,  Raderebufgh,  Montana -,io  Sli 

Velocipede,  Tooele  County,  Utali n.  '«!. 

Vermillion,  Lincoln  County,  Nevada - ■**'^'™ 

Vernon,  Yavapai  County,  Arizona ^^o 

Vespaaian, Tooele  County,  Utah ^"'E; 

Victory,  Beaver  Head  County,  Montana «•' 

Vireinia,  Tooele  County,  Utah JU8,J(ia 

Virginia: WMte  Pine  Cointy.Nerada ....139,196,198,HJ9,5l8,530,f.21 

Virginia  Consolidated,  Storey  County,  Nevada ^^''■^^'^1 

Virtue  Gold  Mining  Company,  Oregon ^J 

Volcano,  Boulder  County,  Colorado ---  ™l 

Vulture,  Yavapai  County,  Arizona — '"'i  "■^'i  •'•'•' 


Wabash,  White  Pine  Couoty,NBvada lib,  196, 198 

Wadham,  Ueaver  Head  Coniity,  Montana ^ 

Waealeslicunian,  White  Fine-County,  Nevada i^ 

Walter,  Summit  County,  Colorado ™^'™ 

Waikinshaw  Consolidated,  Nevada  County,  California 118 

Wtaia-Walla  Chief. Humboldt  County,  Nevada -■---.  9^ 

Wall.Lander  County,  Nevada '™ 

Wall  Ledge,  Lauder  County,  Nevada 170 

Walter  Scott,  Clear  Creek  County,  Colorado ^ 

Wamebalia,  While  Pine  Conoty,  Nevada i™ 

Wandering  Boy, Salt  Lake  County,  Utah. ;o;-;a;"ii;";™  ««  ,^ 

Ward  Beecher.  White  Fine  County,  Nevada 184,185,187,189,197,198 

Ward  Eeecher  Consolidated,  White  Pine  County,  Nevada 187,188,190,199,200 

Ward  Beecher  South,  White  Pine  County,  Nevada '^^■i?" 

Ward  Mininjt  Company,  Boulder  County,  Colorado Sol 

War  Horse,  Wiiite  Fine  County,  Nevada 201 

Warn,  Owyhee  County,  Idaho Jj4 

Warrior,  Tooele  County,  Utah ^lo 

Washington,  Mariposa  County,  California 53 

Washington, Plumas  County, California ^,,   ',,i 

Washington, Tooele  County, Utah ■ -  *t]4,i(l& 

Waahinglon  and  Creole,  Lincoln  County,  Nevada 249, 51?,  520,  ^ 

Waterloo,  White  Pine  County,  Nevada 198 

Waterman,  Gilpin  County,  Colorado - 341 

Waters,  Calaveraa  County,  California 70 

Waters,  Tuolumne  County,  California ~ "'' 

Wayne  County,  Clear  Creek  County,  Colorado ^^'?^ 

Weber  &  Co.,  Ei  Dorado  County,  California HIO 

Web-Foot,  Humboldt  County,  Nevada 221 

Webfoot,  Owyhee  County,  Idaho ^1 

WebsKr,  Nevada  County,  California 119 

Wellington,SaltLakeConnty,Utah .-  3  9 

WeekeCliuni,  Placer  County,  California 45,114,115 

Western  Extension,  Lincoln  County,  HeTBda 249,244.245 

H.  Ex.  211 35 
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Western  Star,  Salt  Lake  Couuty,  Utah 323 

West  Point,  Calaveras  Couoty,  California 51 

Wet  Gulch,  Calareras  County,  California BO 

Whale.ClearCitek  County,  Colorado S50 

What  Cheer,  Nevada  Connty,  California 118 

What  Cheer  Mimog  Company,  Calaveras  County,  California ..^. S2 

Wheeler,  California 517 

Whisky  Slide,  Calaveras  CountT,  California 83 

White,  Humboldt  County,  Nevada 216,217 

White's  Bar  Ditch  Company,  Beaver  Head  Conn ty,  Montana 262 

White  Eoek,  Boulder  County,  Colorado 360 

Whiteside,  El  Dorado  County,  California 108 

Whitlateh  Yankee  Blade,  Lauder  Coautj,  Nevada 170 

WMUatch  Union,  Lander  County,  Nevada 170 

Whitlalch  Union,  Unionville,  Mftntana 289,290 

Whopper,  Beaver  Head  County,  Montana .  267 

Wide  West,  Beaver  Head  County,  Montana 267 

Wide  West,  Owjhee  Connty,  Idaho 254 

Wier  &  Co.,  Deer  Lodge  County,  Montana - 273 

Wildcat,  Amador  County,  CaliforDia 45 

Wild  DBlirinm,  Tooele  County,  Utah 305,313 

Wild  Irishman,  Wyomiug 372,373 

Williams,  J.,  El  Dorado  County,  California 100 

Wilson  &  Co.,  Calaveras  County,  California 70,73 

Wilson  and  Grasetree,  White  Pine  County,  Nevada 196 

Winnamuck.Tooele  County,  Utah 314,391,403,404,405 

Winnefaago,  White  Pine  County, Nevada --..  197 

Woleott  Claim,  Nevada  County,  California 45 

Wolf  Tone,  Wyoming 374 

Wolverine,  Calaveras  County,  California — 80 

Woodbum,  White  Pine  County,  Nevada ,..  200 

Woodside,  El  Dorado  Coanty.  California •-.  108 

Wormer,  Hnmbodlt  County,  Nevada 222 

Worcester,  Clear  Creek  County,  Colorado 353,358 

Wortbinglon  &  Bowman,  El  Dorado  Connty,  California 104 

Worthmann  &  Co.,  Calaveras  County,  California 70 

W.  8.Lee,  Humboldt  County, Nevada :.-- 222 

Wunderiicb,  (Charles.)  Deer  Lodge  County,  Montana - 273 

Wyoming  Coal  Company,  Wyoming 369,370,442,443 


Ifankee  Blade,  Humboldt  County,  Nevada  ..- 3^2 

Yearing  Brothers,  Beaver  Head  County,  Montana -^ —  262 

Yellow  Jacket,  Owyhee  Couuty,  Idaho 254 

Yellow  Jacket,  Storey  Connty,  Nevada.; 142, 144, 1-55,  J56, 164, 437,516, 5J7, 520,531 

York,  Boulder  County,  Colorado 361 

Yoeemhe,  Lander  County,  Nevada 170 

Yosemite,  White  Pine  County,  Nevada 198 

Yosemile  Ledge,  Lander  County,  Nevada 170 

You  Bet,  Nevada  County,  California 117 

Young  America,  Wyoming 373 

Yreka,  Owyhee  County,  Idaho ^ - 254 

Yule  Gravel,  Califonna 516,5)7 
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Adams  Hill,  Lanaer  County,  Nevada 1?9 

Albany  Flat,  Calaveras  County,  California ; "■•  7^ 

AHer  Creek,  Madison  County,  Montana 981 

Alder  Gulcb,  Marlison  County,  Montana  , Ssa 

Alpine,  Alpine  County,  California 9* 

Alpine  County,  California ^2 

Amailor  City,  Amador  Connty,  California 48,49,88 

AmEidor  County,  California 83 

American  Camp,  Tuolumne  County,  California 65 

Ameriuaa  Fork,  Salt  Lake  County,  Utah 303,379,385,393,405 

American  Gulch,  Summit  County,  Colorado 362 

Angel's  Camp,  Calaveras  County,  California '. 47,49,55,75 

Antelope  Gulch,  Deer  Lodge  County,  Montana 273 

Arganta,  Beaver  Head  County,  Montana 267,380,386,405,406,407 

Arqueros,  Chili ■• 439 

Atlantic  City,  Wyoming , ■ ^7f 

"Auburn,  Placer  County,  California yb,Ul 

Aurora,  Esmeralda  County,  Neva^la - ]41 

Austin,  Lander  County,  Nevada 141,181 

B. 

Bald  Hill,  El  Dorado  Connty,  California 99,105 

Uald  Mountain,  Tuolumne  County,  California 47,68 

Bannack,  Beaver  Head  County,  Montana 261,269,266 

Banner,  San  Diego  County,  California ^ 90 

Basin  Gulch,  Deer  Lodge  Connty,  Montana 273 

Batb,  Placer  Colinly,  California  ,..; 115 

Batopilas,  Chihuahua,  Mexico ,. 434,435 

BattfeHill,  El  Dorado  County,  California l(fi 

Battle  Mounts n,  Humboldt  County,  Nevada 141,216,217,518 

Bear  River -Valley,  Wyoming 368 

Bear  Va5ley,  Mariposa  County,  California 46,49 

Beaver  Head  County,  Montana 261 

Belleville,  San  Bernardino  County,  CtJifomia ^ 91 

Bell's  Digeinga,  El  Dorado  Connty,  California 103 

Belmont,  Nye  Couniy,  Hevada ' 141,183 

Big  Basin,  Tuolumne  County,  California 67 

Bie  Bug,  Yavapai  County,  Arizona 333 

Big  Cottonwood,  Salt  Lake  County,  Utah 303,304,319,393,403 

Big  Prickly  Peat,  Montana..- 288 

Binaham,  or  West  Mountains,  Tooele  County,  Utah 303,314,315 

Binlham  Canon,  Salt  Lake  County,  Utah 380,381,393,403 

Bitter  Creek  Desert,  Wyoming 367,368 

Bitter's  Point,  El  Dorado  Connty,  California 104 

Biacfcfoot,  Deer  Lodge  County,  Montana ,   273 

BlackskiB  Guloh,  Park  Connty,  Colorado 366 

Bloody  Canon,  Humboldt  County,  Nevada 2]2 

Blue  Wing,  Beaver  Head  County,  Montana 266,269 

Boeckstein,  Austria 410 

Bois6  Basin,  Boie^  County,  Idaho 254,255 

Boulder  Connty,  Colorado 359 

Boulder  Hill,  El  Dorado  County,  California 105 

Boi  Elder  Connty,  Uuh 303 

Biadehaw,  Yavapai  County,  Ariaonft 33L333 
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Fage. 

Bromide  Flat,  Whits  Pina  Connty,  Nevada 184 

Brown  Gukli,  Montana -- —  283 

Brown's  Flat,  Tuolumne  County,  Calit'omia 66 

Buckeye  Hill,  El  Dorado  County,  California 104 

Buena  Vista,  Humboldt  County,  Nevada 305,216,917 

Buffalo  Flata,  Saminif  Connty,  Colorado 362 

Buffalo  Hill,  El  Dorado  County,  California .■ 106 

Bull  Run,  Elko  County,  TJeiiada 219 

Bulliona,  Alpine  County,  California -. 94 

Bullion  City,  Owyhee  County,  Idaho 254 

Burnt  Iron,  Oregon "-  257 

Butte,  Beaver  Head  County,  Montana 269 

Butte,  Deer  Lodge  County,  Montana 272 

Butte  City,  Deer  Lodge  County,  Montana 278 

Butle  County,  California 95,133 

Byrne's  Feny,  Calaveras  County,  California 55 

C. 

Cable  City,  Deer  Lodge  County,  Montana 2ti 

CacheCountj,  Utah..'. -    3^ 

Calaveras  County,  California 69 

Calaveritas,  (Lower,)  Calaveras  County,  California JO 

Caldwell's  Eaoch,  Tuolumne  County,  California 68 

California  Gulch,  Lake  County,  Colorado 364 

Camp  Poufflas,  Utah '       386 

Camp  Floyd,  Tooele  County,  Utah 303,313,386 

Camp  Watson  or  Spanish  Gulcb,  Oregon 257 

Caiion  District,  Or^on 257 

Captain  Gardner's  Point,  El  Dorado  County,  California 104 

Carbon,  Wyoming - 443 

Cariao  Gulch,  Wyoming - -.- 373,375 

Carlin,  Humboldt  County,  Nevada 141 

Caraoti,  Ormsby  County,  Nevada  ..  ; - 141 

Caraon  Hill,  Calaveras  County,  California 49,75 

Carter's  Point,  El  Dorado  County,  California 104 

Castle  Dome,  Yuma  County,  Arizona - 336 

Cave  City,  El  Dorado  County,  California 56 

Cedar  Creek,  Missoula  County,  Montana 278 

Cedar  Plains,  Jefferson  County,  Montana 293,298 

Cedar  Kavine,  El  Dorado  County,  California 98 

Cement  Hill,  El  Dorado  County,  California 105 

Central  City,  Gilpin' County,  Colorado 342,343,344 

Central  District,  Hnmboldt  County,  Nevada 212,216,317 

Cenlrevillo,  Davis  County,  Utah 303 

Cerro  Gordo,  Inyo  County,  California 91,380,393 

Chanareillo,  Chili 439 

Cherokee  Gulch,  Clear  Creek  County,  Colorado 350 

Cherokee  Flat,  Butte  County,  pal ifomia 131 

Cbili  Gulch,  Calaveras  County,  California 81 

Chili  Ravine,  "El  Dorado  County,  California 97 

Chinese  Camp,  Tuolumne  County,  California 57,58 

Chloride  Flat,  White  Pine  County,  Nevada 184 

Chris  Kanch,  El  Dorado  County,  California '      105 

Church  Island,  Tooele  County,  Utah 303 

Clark,  San  Bernardino  County,  California 91 

Clausthal,  Prussia 407,408,409 

Clear  Creek  County,  Colorado , 347 

ClearwaterSlatioa.NezPerc^  County,  Idaho 255,258 

Cold  Springs,  El  Dorado  County,  California -■  99 

Colom a,  El  Dorado  County,  California 99 

Columbia,  Tuolumno  County,  California 56,67 

Columbia  Hill,  Nevada  County,  California US 

Cooley  &  Murzuer's  Diggings,  El  Dorado  County,  California 104 

Coon  Hill,  El  Dorado  County,  California 97,98 

Coon  Hollow  Hill,  El  Dorado  County,  California 99 

Cope,  Elko  County,  Nevada 219 

Copiap6,  Chili 439 

Gopperopolis,  Calaveras  County,  California  — 47 

Corinnc,  Utah 393 


.vGoogle 


INDEX   OP    COUNTIES,    DISTEICTS,    ETC.  549 

D. 

Page. 

Darling's  Eaceli,  El  Dorado  Coanly,  California 105 

Davis  County,  Utah 303 

Deer  Lodge,  Montana 261 

Deer  Lodge  City,  Deer  Lodge  County,  Montana 273 

Deer  Lodge  County,  Montana 972 

Dirty  Flat,  E!  Dorado  County,  California , 98 

Dixie,  Grant  County,  Oregon 3.^7 

Douglas  County,  Oregon - 257 

Douglas  Flat,  Calaveras  County,  California — : 77 

.  Drummond's  Diggings,  El  Dorado  County,  California - 104 

Dry  Canon,  Tooele  County,  Utah 305 

Dry  Guleh,  Deer  Lodge  County,  Montana 273,274 

Dry  Lake,  Cache  County,  Utah ,     303 

Dutch  Flat,  Flaiier  County,  California llo,  116 


East  Argentine,  Clear  Creek  County,  Colorado —  353 

East  Canon,  Tooele  County,  Utah '. 308, 393,, 403 

East  Tintie,  Utah  County,  Utah 303,316 

Eastern  Montana ., . 280 

Eastern  Oregon 257 

EchoCuJIon,  Summit  County,  Utah 367 

Echo  District,  Humboldt  County,  Sevada 213,316 

El  Doradi  County,  California 14,20,95,% 

El  Dorado,  Calaveras  Connty,  California.. - 79 

Elk,  Grant  County,  Oregon 257 

Elk  City,  NezPercfi  County,  Idaho 255,256 

Elko  County,  Nevada 219 

Ely  District,  Lincolii  Connty,  Nevada.. K3, 513 

Enterprise,  Gilpin  Connty,  Colorado 343,  344 

Eureka,  Gilpin  Connlj,  Colorado : 343,344 

Eureka,  Lander  County,  Nevada.... 141, 167,171, 172, 180, 181, 379, 380, 383, 385, 386, 393, 
39a,  394, 399,  400. 401, 407, 441, 518 

Eureka,  Nevada  Coiintj-,  California 181,130 

Evanston,  Wyoming 442 


Fairplay,  Park  County,  Colorado 366 

Farminglon,  Davis  County,  Utah,... - 303 

Feuian  Gulch,  Deer  Lodge  County,  Montana 272 

Fiddle  Creek,  Siena  County,  California 3G 

Flint  District,  Owyhee  County,  Idabo 350 

Flint  Creek  District,  Deer  Lodge  Connty,  Montana.. 378 

Florence  Camp,  NezPercS  Connty,  Idaho 255,256 

Florida  Monnt^,  Owyhee  County,  Idaho 350 

Forbectown,  Butte  County,  California 134 

Forest  Hiil,  Placer  County,  California 95,115 

Fort  Hill,  Ei  Dorado  County,  California 106 

Fonr-Mile,  Boulder  County,  Colorado 361 

Fourth  Crossing,  Calaveras  Connty,  California 70 

Fredrickson,  Deer  Lodge  County,  Montana .  273 

French  Corral,  Nevada  Connty,  California 9,117,120 

French  Diggings,  El  Dorado  County,  California '. —  104 

French  Gulch,  Deer  I^dge  Connty,  Montana 272,273 

French  Gulch,  Summit  County,  Colorado ■ 362 


Galena,  Humboldt  Connty,  Nevada 141,916,317 

Garrote,  Tuolumne  County,  California 55 

Georgetown,  Deer  Lodge  County,  Montana ...; 273 

Georgetown,  El  Dorado  County,  California 106,107 

Georgia  Gulch,  Summit  County  Colorado 362 

Georgia  Slide,  El  Dorado  County,  California 106 

German  Gnlch,  Deer  Lodge  County,  Montana - 272 

Gibson,  Snmmit  County,  Colorado - '■ib2 
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Gilpia  County,  Colorado 340 

Gnat  Creek,  Nez  Percfi  Couuty,  Idaho 255 

Gold  Canon,  Storey  County,  Nevada 143 

Gold  Hill,  Boulder  County,  Colorado 361 

Gold  Hill,  Deer  Lodge  County,  Montana - S74 

Gold  Hill,  El  Dorailo  County,  California 99 

Gold  Hill,  Storey  Conn ty,  Hevada i ISS 

Gold  Peak,  Carter  County,  Wyoming 37ii 

Gold  Run,  Placer  County,  Cafifornia 115,116,119 

Gold  Eun,  Summit  County,  Colorado 362 

Gold  Springs,  Tuolnmne  County,  California 63 

Golden  Summit,  Butte  County,  Califbmia 133 

Gopher  Hill,  El  Dorado  County,  California 106 

Graud  Island,  Boulder  Connty,  Colorado.. ,  359 

Granite,  Iiake  County,  Colorado 364 

Granite,  Grant  County,  Oregon Bd7 

Granite  Creek,  Bois*  County,  Idaho - 254 

GrasBValley,  Nevada,  County,  California 11,17,95,118,119,121 

Grasshopper  Creek,  Beaver  Head  County,  Montana ... 261 

Gravel  and  hydraulic  ground.  Placer  County,  California 114 

Gravel  Hill,  El  Dorado  Counly,  California 105 

Gravel  Point,  El  Dorado  County,  California 104 

Great  Mogul,  Alpine  County,  California 94 

Gregory,  Qilpin  County ,'Colorado 342,343.314 

Grizzly  Gul^,  Lewis  and  Clarke  County,  Montana 239,291 

Grouse  Gulch,  Colfax  County,  New  Mexico.-. .  3U7 

H. 

Hamilton,  White  Pine  County,  Nevada  141 

Hamilton,  Tooele  County,  Utah  ..  3  9j 

Hangtown  Hill,  El  Dorado  County   Ca!  fom  a  17' 

Harrison  Hill;  El  Dorado  County,  CfUifori  a  IOj 

Haasyampa,  Yavapai  Connty,  Arizona  351 

Helena,  Lenis  and  Clarke  County  Montana                                                           6  "61  2" 

Henderson  Gulch,  Deer  Lodge  Connty  Mon  ana  J 

Hermit  Gulch,  Carter  County,  Wyom  ng  7 

Highland  Gulch,  Deer  Lodge  Couuty  Montana  2 

Hoisted,  Arizona ijl   1 

Hooaier  Gulch,  Summit  County,  Colorado  { 
Horse  Prairie  Gulch,  Beaver  Head  County  Montana 

Hot  Springs,  Deer  Lodge  County,  Montana  2*4     b4 

Hot  Spring,  Salt  Lake  County,  Utah  30J 

Hualpai,  Mqjave  County,  Arizona                                                                    331  Hi  JJo      5 

Humboldt,  Utah 34! 

Hnmboldt  Connty,  Nevada -  "  o 

Humbug  Gulch,  Colfax  County,  New  Mexico  ir 

Humbug  Gulch,  Summit  County,  Colorado  36 

Humbug  Valley,  Pluroas  County,  Cal  fom  a  1 54 

Hydraulic  and  giavel  ground,  Placer  County   Cal  turn  i  114 

I. 

Idaho,  Northern 255 

Illinois  Central,  Gilpin  County,  Colorado 342,343,344 

Illinois  Gnlch,  Summit  Counly,  Colorado -- - —  3(i3 

Independence  Hill,  Placer  County,  California 120 

Indiana  Gulch,  Summit  County,  Colorado —  363 

Indian  Bar,  Stanislaus  County,  California 15,21 

Indian  Creek  District,  Madison  County;  Montana : 298 

Indian  Hill.  El  Dorado  County,  California 97 

Inskip  Valley, Plumas  Connty, Califotnia J34 

Inyo  Connty,  California. -- - 8,91 

Iowa  Hill,  Placer  County,  California 115,120 

lone,  Nye  County,  Nevada - 182 

Iowa  Gulch,  Lake  County,  Colorado - 365 

Iron  Bod  District,  Madison  County,  Montana ■ 285 
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Jackass  Flat,  El  Doraao  Connty,  California -  — -  1^ 

Jackson,  Amador  County,  Califorraa ^^^ 

Jackson  County,  OregiDn -. ,_  >|, 

James  town,  Tuolumne  County,  California haa 

Jefferaon,  Jefferson  County,  Montana ^ 

Jones's  Cafion,  El  Dorado  County,  California '"" 

Jones's  Hill,  El  Dorado  County,  California '"" 

Josephina  County,  Oregon on 

Julian,  San  Diego  County,  Califorpia ™ 


Kanaka  Creek,  Nevada  County,  California ^° 

Keating  Gulch,  Eadersburgh,  Montana ff^ 

Kelly's  Di(fBing3,El  Dorado  County,  California f"* 

Kentucky  Flat,  El  Dorado  County,  California J™ 

Kimahew  Valley,  Butte  County,  California '^* 

Kcester,  Union  County,  Oregon 


La  Grange,  Stanislaus  County,  California ]% 

Lake,  Gilpin  County, Colcrado.* ^'^ 

Lake  County,  Colorado °^ 

Lake  Side, Tooele  Connty.Utah f^ 

Lander  County,  Nevada , 

Lander  Hill,  Lander  County,  Nevada ji" 

La  Porte,  Butte  County,  California '{J* 

Last  Cbance,  Colfax  County.New  Mexico - -■■  ^' 

Last  Chance,Lemis  and  Clarke  County,  Montana /ca,^y^,^aj 

Lend,  Austria - - -"■ ,□, 

Lida  Valley,  Nya  County,  Nevada ■  ^^ 

Lincoltt  County,  Nevada '  _,^-,  ffi 

Lion  Hill, Tooelo  County,  Utah oAo'iinM^cV^^'^^'ilni'iA^  P^'Ssi 

Little  Cottonwood  Caaoi.TJtai, 303, 319, 379, 385, 393, 403, 405, 4o3,454 

Ijttle  Prickly  Pear,  Jefferson  County,  Montana ^™ 

Lloyd's  Di^ntrs,  El  Dorado  County,  California <»[* 

Logan, Cache  County, Utah :— -  ^^ 

LomasBayas,  Chili ^^ 

Lone  UountMn, Elko  County, Nevada.. ''^ 

Lower  Calaveritas,  Calaveras  County,  California t> 

Lower  District,  Tooele  County,  Utah ■>^^ 

Lower  Rich  Gulch,  Calaveras  County,  California o^ 

Lynx  Creek,  Yavapai  County,  Arizona ■«-' 


Maekey's  Diggings,  El  Dorado  Coanty.  California 104 

Mahogany  Canon,  While  Pine  County,  Nevada 189 

Mamduke  Hill,  EI  Dorado  County,  California JOb 

Mammoth,  Nye  County,  Nevada ■ ^^^ 

Maricopa  Conwy,  Arizona ™1- 

Mariposa,  Mariposa  County,  California - 49 

Mariposa  County,  California l-^.o; 

Mayo  Gulch,  Summit  County,  Colorado ^3 

Meadow  Gulch,  Carter  County,  Wyoming ^5 

Michigan  Bluff,  I'lacerCountv,  California "» 

Mil!  City,  Humboldt  County,  Nevada "1 

Miller's  Camp,  Idaho f™ 

Miller's  Divings,  El  Dorado  County,  California '[J* 

Millville,  Cache  Connty,  Utah ™^ 

Mineral  Hill, Elko  County, Nevada ---  219 

Mineral  Hill,  Lander  Connty,  Nevada ^^  '  '^I 

Mineral  Hill,  Owyhee  County,  Idaho «* 

Mineral  Park,  Mojave  County,  Arizona ^ 

Mineral  Point,  Cache  County,  Utah , fj« 

Missouri  Canon,  El  Dorado  County,  California 1"* 
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Mitchell's  Flat,El  Dorado  Coanty.Califomift 1Q6 

Mojave  County,  Arizona , 331 

Mokelumne  Hill,  Calaveras  County,  California 26,55,81 

Monitor,  Alpine  County,  California 92,94 

Montana,  Eastern 280 

Montana,  Western  ; ■, 261 

Montezuma,  Tuolumne  County,  California 57,60 

Moose  Creek,  Beaver  Head  County,  Montana 269 

Moose  Creek,  Nez  pBrc6  County,  Ictaho 255,256 

Moreno.  Colfai  County, Now  Mexiuo..,.- 337 

Moreno  Creek,  Colfax  County,  New  Mexico 337 

Morg^  County,  Utah 3ll3 

Morri3Kariiie,ButfeCounly,California.., 134 

MonntBrasB,  Park  County,  Colorado 365,  3fi6 

Mount  Calvary,  El  Dorado  County,  California '.  105 

Mount  Gre^ry,  El  Dorado  County,  California 104 

Mount  Lincoln,  Park  County,  Colorado , 365,366 

Mount  Nebo  or  TimminB,  Utah  County,  Utah 303 

Mount  Ophir,  White  Pine  County,  Nevada 189 

Mountain  City,  Elko  County,  Nevada J41 

Mountain  Guleh,  Radersbni^h,  Montana 298 

Murphy's,  Calaveras  County,  California 57,77 


Nameless  Point,  El  Dorado  County,  Call foruia 104 

Nantoko,  Chili no 

Ne^oIIill,  El  Dorado  County,  California 97,98 

Nevada,  Maricopa  County,  Arizona 331,333 

Nevada, Gilpin  County, Colorado .-...:... 341, 342, 343, 314 

Nevada  City,  Nevada  County,  California 118 

Nevada  County,  California 9,95,113 

Nevada  Fiat,  El  Dorado  County,  California 105 

New  El  Dorado,  Salt  Late  County,  Utah 303 

New  Orleans  Flat,  Colfax  County,  New  Meiico _ 337 

New  York  Flat,  Butte  County,  California _ '   134 

Newsome  Creek,  Nez  Perc6  County,  Idaho 255,  256 

Ni-wal,  Boulder  County,  Colorado 3fil 

North  Bloomfield,  Nevada  County,  Califonda _ 16, 118 

Nonhem  Idaho 255 

Nye  County,  Nevada ]t(2 


Ohio  F]flt,Butte  County,  California 334 

Olive,  Grant  County,  Oregon 257 

Omega,  Nevada  County,  California 118 

Ophir,  Placer  County,  California 121 

Ophir,  Tooale  County,  Utah 303,305,308 

Oreana,  Humboldt  County,  Nevada 141 

Oregon  City,  Butte  County,  California , IST) 

Oregon,  Eastern 257 

Oregon  Point,  El  Dorado  County,  California 07 

Orejcon,  West«m 257 

Oro  Fino,  Shoshone  County,  Idaho 255,256 

Oro  Fino  Gulch,  Montana 289 

Oro villB,  Butte  County,  California 134 

Osceola,  Tooele  County,  Utah 303 

Owyhee  County,  Idaho 350,251 

Owyhee  District,  Owyhee  County,  Idaho 250 


Palisade,  Elko  County,  Nevada 141 

Paloma,  Calaveras  County,  California 49 

Pal  ouse,  Idaho _ 955 

Park  County,  Colorado 3(i5 

Parkerville,  Mojave  County,  Arizona 335 

Park's  Bar,  Yuba  County,  California 14,  SO,  131 

Parley's  Park,  Salt  Lake  County,  Utah '329 
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PMlbrwk  Valley,  Bntte  County,  Cttlifornia 134 

Philippsbarg,  Deer  Lodge  County,  Montana f''^ 

Piennont,  Whilo  Pine  County,  Nevada ^]>^ 

Kke'sPeak,  Deer  Lodge  County,  Montana 'SZ 

KlgrimBar,  Deer  Lodge  County,  Montana ^J* 

PineGroTe,  Esmeralda  County,  Nevada }*^ 

Pinoa  AltoB,  MesHI a  County,  New  Mexico ^^^ 

Pioohe,  Liocoln  County,  Nevada ■*■ 

Pioneer,  Maricopa  County,  Arizona 'XXS 

Pioneer  Gulch,  Deer  Lodge  County,  Montana f^ 

Placer  County,  California n'^'inr 

Placerville,  El  Dorado  County,  California •'''^"''^^i 

Poverty  Hill,  Tuolumne  Coanty,  California ^^ 

Poverty  Point,  El  Dorado  County,  California i^l 

Prairie  Gulch,  Deer  Lodge  County,  Montana f{^ 

Preseott,  Yavapai  County,  Arizona ■>^* 

Princeton,  Mariposa  Coanty,  California *^ 

Promise  Gulch,  Carter  County,  Wyoming ." j"^ 

Prospect  Flat,  El  Dorado  County,' California ,ro 

Prospect  Hill,  Lander  County,  Nevada ''" 

Q. 

Qoakar  Hill,  Nevada  County,  California 'J^ 

Quartz  Giilch,  Park  County,  Colorado J™ 

Qnartz  Hill,  El  Dorado  County,  California ■"' 

Ouartz  Mountain,  Beaver  Head  County,  Montana ■''I 

Quartz  Mount^n.  Tuolumne  County,  California '*^'^:ii 

Quartzville,  Park  County,  Colorado ^ 

Queen  Spring,  White  Pine  County,  Nevada *"■ 


Kadersburgh  District,  Jefferson  County,  Montana ^^ 

Eailrbad,  Elko  County,  Nevada ^'•'''^zi 

Railroad  Flat,  Calaveias  County,  California '° 

Kauris,  Austria ----. ^'" 

Kawhide,  Tuolumne  County,  Cahfornia ^» 

Bawhide  Ranch,  Tuolumne  County,  California w 

Eaymood,  Alpine  County,  California ■« 

Ked  Point,  El  Dorado  County,  California J^ 

Reese  River,  Lander  County,  Nevada °  'i,r 

Relief,  Hnmboldt  County,  Nevada :J'" 

Belief  Hill,  Nevada  County,  California • -j'J 

Reno,  Washoe  County,  Nevada "" 

Rich  Gukh,  Calaveras  County,  California 'y 

Richardson  Hill,  Placer  County,  California '^ 

Roach  Hill,  Placer  County,  California -■ ^^^ 

Bock  Creek,  Cartflr  County,  Wyoming fa 

Roefc  Springe,  Carter  County,  Wyoming '„,X 

Rocker,  Deer  Lodge  Connly,  Montana -■'* 

Ross's  Di^ngs,  El  Dorado  County,  California i™";;;  ,nj  Jnn 

Ruby  HilT,  Lander  County,  Nevada 172,177,304,400 

Ruby  Hill,  White  Pine  County,  Nevada ^^ 

Rusfi  Valley,  Tooele  County,  Utah..     ii^^t'lf, 

Russol  Gulch,  Gilpin  County,  Colorado 342,343,344 

Rye  Patch,  Humboldt  County,  Nevada 141 


Sacramento,  Mojave  County,  Arizona 331 

Salmon  River,  Idaho  County,  Idaho ^°°'^rS 

Salt  Lake  County,  Utah 303 

Salt  Lick  Gulch,  Summit  County,  Colorado A";;";,,  ™  ?nn 

San  Andreaa,  Calaveras  County,  California 9,55,70,72,120 

San  Bernardino  County,  California - al 

San  Diego  Connty,  California 8,89 

Scandinivian,  Alpine  Connty,  California 94 

Schell  Ceek,  White  Pine  County,  Nevada 200 
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Semmolo  MountaiOB,  Carter  Conntj,  Wyomm^ 37I 

Shaw's  Fiat,  Tuolniuns  County,  California .'.'"  sg  67 

Sbirt-Tail  Caaon,  Placer 'County,  California \'.\  115 

Sierra  District,  Humboldt  County,  Nevada "  ai3 

Sierra  County,  California "_'  95  139 

Silver  Bow,  Deer  Lodge  County,  Montana .-. 272 

Si!7erCity,  Owyhee  County,  Idaho 251  254 

Silver  City,  Lyon  County,  Nevada [  '  m 

Silver  City,  Grant  Comity,  New  Mexico .'."  33s 

Silver  Fork,  Salt  Lake  County,  Utah 303 

Silver  MonntMn,  Alpine  County,  California ......../.'.  93  94 

Silver  Star  Dietrict,  Montana 237 

Smartsville,  Yuba  County,  California 9  I3I 

Smith's  Flat,  El  Dorado  County.  California 98,99 

Smith's  Gulch,  Carter  County,  Wyoming 375 

Snake  Creek,  Salt  Lake  County,  Utah 303 

Snake  River,  Alturas  County,  Idaho 355  256 

Soldier  Cafiou,  Tooele  County,  Utai r.!'.!'.l*,".!'.^  '305 

Sonoia,  Tuolumne  County,  California ',  56  65 

Sonoranian  Camp,, Tuolumne  County,  California ; '.'..'.'.'  65 

South  Mountain,  Owyhee  County,  Idaho '.".".  254 

South  PasB,  Carter  County,  Wyoming '..'.'..'.'.'.  372 

South  Pass  City,  Wyoming _■ ^[73  374 

Spanish  Fork.  Utah  Coun^,  Utah '.'.'.'..'.  '303 

Spanish  Gulch,  or  Camp  Watson,  Oregon '. '.           257 

Spanish  Hills.  El  Dorado  County,  Califoniia 98 

Spriuglielil,  Tuolumne  County,  California "  56  67- 

Spring  Gylch,  Boulder  County,  Colorado ".''  36I 

Spring  Gulch,  Deer  Lodge  County,  Montana ,'/,,  273  283 

Spring  Gulch,  Carter  County,  Wyoming 374' 375 

■Star,  Beaver  County,  Utah '"  '339 

Star  Cafion,  Humboldt  County,  Nevada : 2(2 

Star  District,  Humboldt  County,  Nevada '.'.'.'.'.'.  208 

Startown,  Placer  County,  California _         , 115 

State  Creek  Basin,  Sierra  County,  Oalifornio '...'..'.'.'.'.'.'.'..'/.'.'.'.  '    14  90 

Saint  George,  Salt  Lake  County,  Utah .]"'.  J!J1!J.".""  329 

Stilson  Patch,  Summit  County,  Colorado .■ 3(j2 

Stockton,  Tooele  County,  Utah .'.'.'.     "303  304  393 

Sum mit  District,  Madison  County,  Montana ['//       '       '2^2 

Summit  County,  Colorado "''  35^ 

Sutter  Creek,  'Amador  County,  California '.'.'.'.l'  49  84 

Sweetland,  Nevada  Couuty,  California ,'"  117 

Sweetwater,  Carter  County,  Wyoming .'...'.[".  372 


Table  Mountain,  Calaveras  County,  California 51 

Table  Mountain,  Tnolufflne  Connty,  California .'"'.""  62 

Ten-Mile,  Summit  County,  Colorado ."!!,'.'  363 

Thompson,  Last  Chance  Gnlch,  Montana '.*".'  993 

Timbuctoo,  Yuba  Couuty,  California \\  j^j 

Timmins,  or  Mount  Nebo,  Utah  County,  Utah "  303 

Tintic,  Jiiab  County,  Utah .  '   '  335393 

Tipton  Hill,  El  Dorado  Connty,  California '..^'.."I^!^".""!^'!i         '  106 

Toano,  Elko  Connty.  Nevada '_  74] 

Todd's  Valley,  Placer  County,  California 115 

Tooele.  Tooele  Connty,  Utah 303  305 

Tooele  Courity,  Utah _ "'         '303 

Treasure  Hill,  White  Pine  County,  Nevada 184, 185  186  402 

Tres  Puntaa,  Chili _ '       '439 

Trinity  Gulch,  Jefferson  County,  Montana ?! .  288 

Tunnel  Hill,  El  Dorado  County,  California ^^''''*  JOI 

Tuolumne  County,  California "^^^."  59 

Turkey  Hill,  Placer  County,  California < ]|5 
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